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Wen  Point  Reservoir  is  a  multiple-purpose  project  on  the  Chattahoochee 
River  aoout  95  kilometers  downstream  from  Atlanta.  Urbanization  has  placed 
large  cemands  on  the  Chattahoochee  River,  and  water  quality  below  Atlanta 
was  degraded,  even  before  impoundment.  Water-quality,  bottom-sediment,  and 
fish-tissue  samples  were  collected  from  West  Point  Reservoir  to  determine 
whether  water-quality  problems  have  occurred  subsequent  to  impoundment. 
Water-quality  data  were  collected  at  16  sampling  stations  within  the  reser¬ 
voir  and  the  river  downstream  of  the  dam  on  17  data-collection  trips 
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Water-quality  data  show  that  severe  hypolimnetic  oxygen  deficiency 
occurred  in  the  reservoir  after  thermal  stratification  developed  in  the 
spring  of  both  1978  and  1979.  This  environment  favored  the  release  of  iron, 
manganese,  phosphorus,  and  other  constituents  from  the  sediments.  Concen¬ 
trations  of  dissolved  iron  and  manganese  in  the  hypolimnion  at  the  dam  pool 
stations  ranged  from  20  to  7,700  and  30  to  3,000  raicrograms  per  litter, 
respectively.  During  these  periods  of  thermal  stratification,  dissolved 
oxygen  concentrations  in  the  release  water  from  West  Point  Reservoir  consis¬ 
tently  were  below  State  of  Georgia  water-quality  standards  at  the  data- 
collection  stations  immediately  below  the  reservoir.  At  these  stations, 
dissolved-oxygen  concentrations  ranged  from  2.0  to  6.3  milligrams  per  liter, 
having  a  mean  of  3.8  milligrams  per  liter.  The  State  of  Georgia  retires  a 
minimum  concentration  of  4  milligrams  per  liter  to  meet  water-quality 
standards.  Hydrogen  sulfide  odor  was  also  evident  in  the  area  immediately 
downstream  from  the  dam  during  periods  of  thermal  stratification. 

The  upper  lentic,  or  middle  section  of  the  reservoir,  showed  tie  great¬ 
est  biological  activity  in  terms  of  plankton  standing  stock,  adenostne  tri¬ 
phosphate,  and  chlorophyll  production.  During  thermal  stratification  periods, 
phytoplankton  and  zooplankton  st  ~aing  crops  in  this  section  of  the  reservoir 
ranged  from  39,310  to  666,280  cells  per  milliliter  and  6,000  to  283,740 
organisms  per  liter,  respectively.  The  dominant  plankton  groups  in  numbers 
per  unit  volume  were  blue-green  algae  and  rotifers.  Algal  growth  potential 
assay  data  showed  that  the  availability  of  nutrients  decreased  in  response 
to  increases  in  phytoplankton  concentrations  from  the  upper  to  lower  reaches 
of  the  reservoir.  A  maximum  algal  growth  potential  value  (U.S.  Geological 
Survey  method)  of  48.0  milligrams  per  liter  was  obtained  at  the  uppermost 
data-collection  station  at  Franklin,  Georgia,  on  July  13,  1978,  whereas  a 
minimum  value  of  0.4  milligrams  per  liter  was  recorded  at  the  dam  pool  station 
in  August  1978.  "Algal  Assay  Procedure:  Bottle  Test"  (U.S.  Environnental 
Protection  Agency  method)  identified  nitrogen  as  the  primary  growth  limiting 
nutrient  in  the  lotic  section  and  phosphorus  as  the  primary  growth  limiting 
nutrient  in  the  lentic  section  during  stratified  periods.  Also,  phosphorus 
addition  in  the  presence  of  excess  nitrogen  appeared  to  support  growth  to  its 
maximum. 

The  highest  measured  concentrations  of  total  iron,  total  manganese, 
total  phosphorus,  total  organic  carbon,  and  volatile  solids  in  sediments 
occurred  in  the  lentic  section  of  the  reservoir  and  at  the  tributary  sta¬ 
tions,  where  silts  and  clays  constitute  most  of  the  bottom  sediments.  PCB's 
(polychlorinated  biphenyls)  and  chlordane  concentrations  in  the  bottou  sedi¬ 
ments  were  also  relatively  high  in  this  section  of  the  reservoir.  At  these 
locations,  PCB's  and  chlordane  were  detected  at  concentrations  up  to  740 
micorgrams  per  kilogram  and  210  micrograms  per  kilogram,  respectively. 

Young  bullhead  catfish  and  largemouth  bass  tissue  samples  analyzed  for 
chlorinated  hydrocarbons  and  heavy  metals  showed  substantial  amounts  of 
chlordane  and  PCB’s  in  both  whole  fish  and  fillet  samples.  Concentrations 
of  PCB's  and  chlordane  in  fish  tissue  ranged  from  19  to  3,800  micrograns  per 
kilogram  and  6.0  to  280  micrograms  per  kilogram,  respectively. 
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INTERNATIONAL  SYSTEMS  UNITS 

The  following  factors  may  be  used  to  convert  International  Systems  of  Uni 
(SI)  published  herein  to  the  inch-pound  units. 


Divide  SI  unit 

Bv 

To  obtain  inch-pound  unit 

Length 

micrometer  (um) 

25.4  x  103 

inch 

millimeter  (mm) 

25.4 

inch 

meter  (ra) 

0.  5048 

foot 

kilometer  (km) 

1.609 

mile 

Area 

square  meter  (m2 

) 

4.05  x  103 

acre 

hectare  (ha) 

0.4047 

acre 

square  kilometer 

(km2) 

0.004047 

acre 

square  kilometer 

(km2) 

2.590 

square  mile 

milliliter  (mL) 

Volume 

3.78  x  103 

gallon 

liter  (L) 

3.785 

gallon 

cubic  meter  (m^) 

0.003785 

gallon 

cuuic  meter  (m^) 

0.02832 

cubic  foot 

cubic  hectometer  (hop) 

0.001233 

acre -foot 

Flow 

cubic  neter  per  second  (ra^/s) 

0.02832 

cubic  foot  per  second 

Mass 

microgram  (ug) 

28.3  x  10* 

ounce 

milligram  (mg) 

28.3  x  103 

ounce 

grain  (g) 

28.35 

ounce 

gram  (g) 

453.59 

pound 

kilogram  (kg) 

907.2 

ton  (short,  2,000  poui 

Temperature 

degrees  Celsius  (°C)  *  (degrees  Fahrenheit  -  32 ) / 1 • 8 

National  Geodetic  Vertical  Datum  of  1929  (NGVD  of  1929):  A 
geodetic  datura  derived  from  a  general  adjustment  of  the  first- 
order  level  nets  of  both  the  United  Scates  and  Canada,  formerly 
called  mean  sea  level.  NGVD  of  1929  Is  referred  to  as  sea 
level  in  this  report. 
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ABSTRACT 


West  Point  Reservoir  is  a  multiple-purpose', pro jec t  on  the  Chattahoochee 
River  about  95  kilometers  downstream  from  Atlanta.  Urbanization  has  placed 
large  demands  on  the  Chattahooche&  River,  and  water  quality  below  Atlanta 
was  degraded,  even  before  impoundment Water-quality ,  bottom-sediment,  and 
fish-tissue  samples  were  collected  fronf,tte»*  Point'  Reservoir  to  determine 
whether  water-quality  problems  have  occurred  subsequent  to  impoundment. 
Water-quality  data  were  collected  at  16  sampling  stations  within  the  reser¬ 
voir  and  the  river  downstream  of  the  dam  on  17  data-collec tion  trips  between 
April  1978  and  December  1979. 

Water-quality  data  show  that  severe  hypolimnetic  oxygen  deficiency 
occurred  in  the  reservoir  after  thermal  stratification  developed  in  the 
spring  of  both  1978  and  1979.  This  environment  favored  the  release  of  iron, 
manganese,  phosphorus,  and  other  constituents  from  the  sed  intents .  ,  Concen¬ 
trations  of  dissolved  iron  and  manganese  In  the  hypolimnion  at  the  dam  pool 
stations  ranged  from  20  to  7,700  and  30  to  3,000  micrograms  per  liter, 
respectively.  During  these  periods  of  thermal  stratification,  dissolved- 
oxygen  concentrations  in  the  release  water  from  West  Point  Reservoir  consis- 
te. tly  were  below  State  of  Georgia  water-quality  standards.at  the  data- 
cjllection  stations  immediately  below  the  reservoir.  At  these  stations, 
tiissolved-oxygen  concentrations  ranged  from  2.0  to  6. 3  milligrams  per  liter, 
having  a  mean  of  3.8  milligrams  per  liter.  The  State  of  Georgia  requires  a 
minimum  concentration  jf  4  milligrams  per  liter  to  meet  water-quality 
standards.  Hydrogen  sulfide  odor  was  also  evident  in  the  area  immediately 
downstream  from  the  dam  during  periods  of  thermal  stratification. 

ur  a'  i  J  '•  ■  j  ^ — ' 

The  upper  lentic,  or  middle  section  of  the  reservoir,  showed  the  great¬ 
est  biological  activity  in  terms  of  plankton  standing  stock,  adenosine  tri¬ 
phosphate,  and  chlorophyll  production.  During  thermal  stratification  peri¬ 
ods,  phytoplankton  and  zooplankton  standing  crops  in  this  section  of  the 
reservoir  ranged  from  39,310  to  666,280  cells  per  milliliter  and  6,000  to 
283,740  organisms  per  liter,  respectively.  The  dominant  plankton  groups  1 
numbers  per  unit  volume  were  blue-green  algae  and  rotifers.  Algal  growth 
potential  assay  data  showed  that  the  availability  of  nutrients  decreased  in 
response  to  Increases  in  phytoplankton  concentrations  from  the  upper  to 
lower  reaches  of  the  reservoir.  A  maximum  algal  growth  potential  value 
(U.S.  Geological  Survey  method)  of  48.0  micrograms  per  liter  was  obtained  at 
the  uppermost  data-co 1 lec t ion  station  at  franklin,  Georgia,  on  July  13, 
1978,  whereas  a  minimum  value  of  0.4  micrograms  per  liter  was  recorded  at 
the  dam  pool  station  in  August  1978.  "Algal  Assay  Procedure:  Bottle  Test" 
(U.S.  Environmental  Protection  Agency  method)  identified  nitrogen  as  the 
primary  growth  limiting  nutrient  in  the  lotlc  section  and  phosphorus  as  the 
primary  growth  limiting  nutrient  in  the  lentic  section  during  stratified 
periods.  Also,  phosphorus  addition  in  the  presence  of  excess  nitrogen 
appeared  to  support  growth  to  its  maximum. 

The  highest  measured  concentrations  of  total  iron,  total  manganese, 
total  phosphorus,  total  organic  carbon,  and  volatile  solids  in  sediments 
occurred  in  t lit;  lentic  section  of  the  reservoir  and  at  the  tributary  sta¬ 
tions,  where  silts  and  clays  constitute  most  of  the  bottom  sediments.  PCB’s 
(polychlorinated  biphenyls)  and  chlordane  concentrat ions  in  the  bottom  sedi¬ 
ments  were  also  relatively  high  in  this  section  of  the  reservoir.  At  these 
locations,  PCB’s  and  chlordane  were  detected  at  concentrations  up  to  740 
miciograms  per  kilogram  and  210  micrograms  per  kilogram,  respectively. 
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Young  bullhead  catfish  and  largemouth  bass  tissue  samples  analyzed  for 
chlorinated  hydrocarbons  and  heavy  metals  showed  substantial  amounts  of 
chlordane  and  PCB's  in  both  whole  fish  and  fillet  samples.  Concentrations 
of  PCB's  and  chlordane  in  fish  tissue  ranged  from  19  to  3,800  micrograms  per 
kilogram  and  6.0  to  280  micrograms  per  kilogram,  respectively. 


INTRODUCTION 

West  Point  Reservoir  is  a  multiple-purpose  project  designed  to  provice 
flood  control,  power,  recreation,  fish  and  wildlife  enhancement,  and  stream- 
flow  regulation  for  downstream  navigation.  Construction  of  the  reservoir 
was  authorized  by  the  United  States  Flood  Control  Act  of  1962.  West  Point 
Dam  is  on  the  Chattahoochee  River,  5.1  km  north  of  West  Point,  Ga . ,  and  112 
river  km  downstream  from  Atlanta.  Impoundment  began  in  October  1974  and  the 
reservoir  filled  to  normal  pool  elevation  in  June  of  1975. 

The  problems  associated  with  water  quality  in  the  study  area,  as 
pointed  out  by  Cherry  and  others  (  1978),  are  for  the  most  part  related  to 
urbanization  in  the  Atlanta  and  LaC.range  metropolitan  areas.  This  urbani¬ 
zation  has  created  large  demands  on  the  Chattahoochee  River,  not  only  as  a 
major  water  supply,  but  as  a  transporter  of  municipal  and  industrial  wastes. 
As  a  result,  the  water  quality  in  the  river  below  Atlanta  was  in  a  degraded 
condition,  even  before  impoundment.  Excessive  organic,  nutrient,  and  patho¬ 
genic  organism  loadings  could  cause  accelerated  eutrophication,  and  could 
spoil  the  recreational  potential  of  the  p:oposed  reservoir.  For  this  reason 
concern  was  expressed  about  the  potential  effects  these  metropolitan  areas 
would  have  on  the  reservoir,  even  prior  tc  the  dam's  closure. 


Objectives 


The  objectives  of  this  study  were  to:  (1)  document  general  post- 
impoundraent  water-quality  conditions  of  the  reservoir,  (2)  establish  base¬ 
line  conditions  for  future  comparisons,  (3)  identify  water-quality  environ¬ 
mental  problems,  (4)  collect  data  to  develop  guidance  for  reservoir  control 
and  discharge  water-quality  relations,  (5)  study  special  problems  and  col¬ 
lect  data  necessary  to  develop  criteria  for  solutions  of  such  problems,  and 
(6)  collect  data  that  would  provide  an  adequate  data  base  and  understanding 
of  project  conditions  to  facilitate  coordination  with  State  agencies  in 
implementing  watershed  pollution  control. 

The  purpose  of  this  report  is  to  present  and  interpret  the  limnological 
data  collected  from  April  1978  through  December  1979,  and  make  recommenda¬ 
tions  accordingly. 


Scope 

West  Point  Reservoir,  in  west-central  Georgia,  is  in  an  8,944  km2 
drainage  basin  of  the  upper  Chattahoochee  River  (fig.  1).  The  study  area 
encompassed  the  Chattahoochee  River  from  Franklin,  Ga.,  to  Langdale,  Ala., 
(fig.  2)  approximately  69  km  in  river  length. 

The  approach  used  to  meet  the  stated  objec  tives  was  to  collect  and  ana¬ 
lyze  data  and  prepare  a  report  concerning  water,  sediments,  and  biological 


2 


0  10  2C  SO  <0  SO  60  KILOMETERS 


Figure  I — Location  of  study  area  within  the  upper  Chattahoochee  River  basin. 
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quality  of  West  Point  Reservoir  and  its  environs.  The  data  analyzed  inclu¬ 
ded  water  (physical  and  chemical  parameters),  sediment  (physical  and  chemi¬ 
cal  parameters),  bacteriological  parameters,  biological  (standing  stock  and 
biomass  parameters),  and  fish  tissue  chemical  parameters. 

In  order  to  determine  river  and  reservoir  water-quality  conditions 
during  thermally  stratified  and  unstratified  periods,  water-quality  sampling 
of  the  reservoir  and  the  river  downstream  from  the  dam  began  in  April  1973 
and  ended  in  December  1979. 


Previous  Studies 


Schneider  and  others  (1972)  cited  the  potential  for  accelerated  eutro¬ 
phication  and  its  associated  nuisance  problems  in  West  Point  Reservoir. 
This  report  also  stated  that  problems  associated  with  thermal  stratification 
could  occur  and  that  potential  problems  of  low  dissolved-oxygen  concentra¬ 
tions,  hydrogen  sulfide  odors,  and  high  levels  of  dissolved  iron  and  dis¬ 
solved  manganese  could  interfere  with  water-supply  users  downstream  from  the 
dam.  The  authors  recommended  the  use  of  preventive  measures  to  preclude 
potential  water-quality  problems  associated  with  these  conditions. 

As  a  result  of  these  concerns,  Vick  and  others  (  1976)  conducted  the 
irst  of  many  post  impoundment  studies.  This  report  noted  the  occurrence  of 
acute  dissolved  iron  and  dissolved  manganese  problems  during  periods  of 
thermal  stratification.  On  the  basis  of  AGP-EPA  (algal  growth  potential, 
U.S.  Environmental  Protection  Agency  method)  assays  and  phosphorus-based 
trophic  state  models,  the  authors  predicted  that  the  reservoir  would  become 
highly  eutrophlc. 

In  1975,  water-quality  analyses  were  made  by  the  Georgia  Department  of 
Natural  Resources  (1976)  to  provide  information  about  possible  water-quality 
criteria  violations  and  nuisance  conditions.  Some  of  the  conclusions  of 
this  study  were  as  follows:  (1)  nuisance  algal  conditions  were  not  ob¬ 
served;  (2)  low  dissolved-oxygen  concentrations  and,  at  times,  anaerobic 
conditions  In  the  hypolimnion  caused  serious  violations  Immediately  below 
West  Point  Dam  during  the  chermal  stratific  ition  period;  (3)  the  headwater 
area  of  the  reservoir  was  of  poor  quality  and  was  not  acceptable  for  whole- 
body  contact  recreational  activities;  (4)  water  quality  was  better  in  the 
downstream  pari  of  the  reservoir;  and  (5)  overall,  the  lake  was  classified 
as  highly  eutrophlc. 

During  the  period  of  April  1975  to  June  1978,  the  U.S.  Geological  Sur¬ 
vey  conducted  a  river-quality  assessment  of  the  upper  Chattahoochee  River 
basin  in  Georgia  (Cherry  and  others,  1978).  The  study  showed  that  urbani¬ 
zation  and  reservoir  releases  had  substant’al  effects  on  the  quality  of 
water  in  the  Chattahoochee  River.  Point  and  nonpoint  sources  from  the 
metropolitan  Atlanta  area  contributed  most  of  the  dissolved  and  suspended 
loads  to  the  river  and,  subsequently,  to  West  Point  Reservoir.  These  con¬ 
stituent  loads  increased  with  urbanization  within  the  basin.  Urbanization, 
therefore,  had  created  Large  demands  on  West  Point  Reservoir  not  only  as  ti.e 
major  sources  of  wacer  for  LaGrange,  but  also  as  a  major  transporter  of 
wastes  from  Atlanta  and  LaGrange. 

Stamer  and  others  (1978)  attempted  to  estimate  the  effects  of  these 
loads  from  point  and  nonpoint  sources  on  the  potential  eutrophication  of 
West  Point  Reservoir.  Analysis  of  data  collected  from  November  1975  to 


►o  September  1976  showed  that  the  availability  of  nutrients,  as  measured  by 
AGP-USGS  (algal  growth  potential,  U.S.  Geological  Survey  method)  assays, 
decreased  in  response  to  increased  phytoplankton  concentrations  from  the 
upper  to  lower  reaches  of  tue  reservoir.  Dissolved  orthophosphate  was  the 
nutrient  limiting  phytoplankton  growth  when  temperatures  were  greater  than 
26°C.  The  authors  predicted  that  in  the  year  2000,  phytoplankton  concentra¬ 
tions  in  the  reservoir  would  probably  not  exceed  700,000  cells/mL  during  ex¬ 
tended  summer  low-flow  periods  if  point  source  concentrations  of  phosphorus 
are  not  greater  than  about  1  mg/L. 

Several  reports  have  been  published  in  conjunction  with  the  Auburn  Uni¬ 
versity  Department  of  Fisheries  and  Allied  Aquacultures  on  a  series  of  fish¬ 
eries  and  limnology  studies  of  West  Point  Reservoir  and  its  environs.  Pre¬ 
impoundment  fisheries  information  has  been  reported  by  Chookajorn  (  1973), 
Hiranvat  (1973),  Shelton  and  Davis  (1977),  Lawrence  (1975),  and  Gilbert 
(  1969).  These  studies  revealed  the  presence  of  53  species  of  fish  repre¬ 
senting  14  families.  Three  of  these  species  were  considered  endemic  to  the 
Chattahoochee  River  basin,  but  not  endangered  or  threatened  within  the 
basin.  It  was  also  found  that  pre impoundment  fish  standing  stocks  were 
typical  when  compared  with  other  southeastern  streams. 

Water-quality  and  biological  data  gathered  during  two  consecutive  post- 
impoundment  studies  by  Davies  and  others  (  1979;  198U)  indicated  that  West 
Point  Reservoir  was  mesoeutrophic ,  and  maintained  sufficient  aquatic  produc¬ 
tion  to  sustain  and  support  a  relatively  high  fish  biomass  (350  kg/ha).  It 
was  also  noted  that  16  of  the  original  species  of  fish  present  during  preim- 
poundmt nt  were  not  found  during  post  impoundment  studies.  It  was  speculated 
that  eutrophic  conditions  were  not  reach  d  due,  in  part,  to  insufficient 
carbon  loading  into  the  reservoir. 
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DESCRIPTION  OF  THE  STUDY  AREA 

West  Point  Reservoir  is  impounded  by  a  U.S.  army  Corps  of  Engineers 
gravity-type  dam  2,211  m  long  and  29.6  m  high.  The  reservoir  has  a  surface 
area  of  10,360  ha,  a  volume  of  605  hm3,  and  a  shoreline  of  840  km  at  normal 
pool  elevation  of  194  m  above  sea  level  (U.S.  Army  Corps  of  Engineers, 
1975). 
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The  upper  Chattahoochee  River  originates  on  the  southern  slopes  o t  the 
BLue  Ridge  Mountains  in  northeast  Georgia  and  flows  generally  southwest  ward 
through  the  Atlanta  area  to  West  Point  Reservoir  at  the  Georgia-Alabama 
State  line.  The  drainage  area  of  the  Chattahoochee  River  upstream  of  West 
Point  Darn  is  8,944  and  it  lies  entirely  within  the  Piedmont  physiogra¬ 
phic  province. 

The  Piedmont  province,  in  the  vicinity  of  the  study  area,  is  a  nearly 
level  ;  lateau  whose  generally  smooth  surface  lies  244  to  275  m  above  sea 
level.  Southwestward  it  descends  to  152  m  at  the  margin  of  the  Coastal 
Plain.  Except  in  the  Pine  Mountain  area,  the  plateau  is  almost  unbroken  by 
Isolated  ridges.  It  is  not  deeply  dissected,  except  along  the  valley  of  the 
Chattahoochee  River. 

Metamorphic  and  igneous  rocks  underlie  the  study  area  and  generally 
occupy  broad  belts.  The  comparatively  uniform  lithology  is  reflected  in  the 
uniform  topography. 

The  climate  of  the  study  area  is  temperate  but  humid,  with  mean  annual 
temperatures  of  16°  to  19°C  and  an  average  annual  rainfall  of  1,200  to  1,350 
mm  per  year.  As  a  result  of  this  rainfall,  mean  annual  runoff  in  the  study 
ar*  i  is  high,  ranging  from  250  to  1,000  mm.  Major  flood-producing  storms 
usually  occur  in  winter  or  spring  and  the  lowest  streamflows  generally  occur 
in  late  autumn.  The  frequency,  severity,  and  duration  of  both  higher  and 
lower  flows  have  been  affected  for  many  years  by  flow  regulation  by  hydro¬ 
electric  facilities  and  irore  recently  by  Buford  Dam,  which  regulates  the 
runoff  from  the  upper  one-third  of  the  Chattahoochee  River  basin. 

Streamflow  into  the  reservoir  is,  therefore,  predominantly  dependent 
upon  rainfall  and  regulation  by  hydroelectric  generating  facilities.  The 
Chattahoochee  River,  which  is  the  principal  tributary  to  West  Point  Reser¬ 
voir,  contributes  approximately  96  percent  of  the  mean  annual  water  loading. 
Minor  tributaries  to  West  Point  Reservoir  Include  Yellow jacket ,  Wehadkee, 
Whitewater,  Potato,  and  Maple  Creeks  and  New  River. 

Land  in  the  study  area  is  about  79  percent  forested,  17  percent  rural, 
and  4  percent  urban.  Urban  land  includes  issidential,  commercial,  and  in¬ 
dustrial  development.  Rural  land  includes  cropland,  pastureland,  and  feed- 
lot  operations.  Forested  land  includes  deciduous  and  coniferous  forests  and 
wetlands. 

The  original  vegetation  of  the  study  area  consisted  primarily  of  hard¬ 
wood  forests  of  the  oak-hickory  community.  However,  because  of  extensive 
intervention  by  man  for  urban  and  agricultural  uses,  it  is  difficult  to  find 
any  established  vegetation  pattern  today.  Remnants  of  the  original  forest 
can  be  found  in  Isolated  areas  too  difficult  to  farm  or  develop,  such  as 
steep  slopes  and  ravines. 


DATA  COLLECTION 

Sixteen  data-collection  stations  were  established  on  the  Chattahoochee 
River  and  Its  principal  tributaries  between  Franklin,  Ga.,  and  Langdale, 
Ala.  Eight  water-quality  data-collection  stations  were  established  in  the 
main  river  channel;  three  stations  were  in  the  tributaries,  and  five  sta¬ 
tions  were  located  downstream  from  West  Point  Dam.  A  map  of  the  reservoir 
and  the  principal  data-collection  stations  is  presented  in  figure  2  and 
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df  .criptions  of  the  principal  station  locations  are  provided  In  table  1. 
Throughout  this  report,  U.S.  Army  Corps  of  Engineers  station  identification 
numbers  are  used  for  the  sake  of  brevity. 

In  table  1,  the  reservoir  stations  were  partitioned  into  Lotic  (flowing 
water,  riverine)  and  lentic  (sti’l  water,  lacustrine).  These  terms  describe 
the  stations  as  they  relate  to  ecologically  important  but  different  habi¬ 
tats.  Later  discussions  will  utilize  these  terms  and  describe  their  sig¬ 
nificance  as  they  relate  to  West  Point  Reservoir.  It  is  important  to 
realize,  however,  that  these  descriotors  are  relative  terms.  The  lotic  and 
lentic  environments  within  Went  Point  Reservoir  change  both  temporally  and 
spatially  with  changes  in  the  hydrologic  conditions  such  as  inflow-outflow 
discharge,  and  reservoir  surface  elevation.  For  example,  if  the  reservoir 
surface  elevation  is  low  and  a  spate  occurs,  the  entire  reservoir  would  be 
described  as  being  lotic  in  nature.  Also,  the  demarcation  between  these  two 
environments  is  not  sharply  defined.  This  transition  zone  (ecotone)  can  be 
variable  and  considerable  in  areal  extent  and  commonly  exhibits  character- 
i  -tics  of  the  adjoining  environments. 

Three  data-collection  stations  (CH-03A,  CH-03B,  and  CII-03C)  were  situ¬ 
ated  near  the  dam  in  order  to  monitor  the  effects  of  an  innundated  coffer 
structure.  (See  inset,  fig.  2.)  During  dam  construction,  the  coffer  struc¬ 
ture  was  built  to  divert  river  water  around  the  construction  site.  When  dam 
construction  was  completed,  the  part  of  the  coffer  structure  upstream  from 
the  powerhouse  was  not  removed.  This  section  of  the  coffer  structure  was 
left  in  olace  in  the  hope  that  the  flow  of  poor  quality  hypolimnetic  water 
through  die  penstocks  would  be  impeded  when  the  lake  stratified.  This 
structure,  however,  no  longer  exists  (Harold  Wallace,  U.S.  Army  Corps  of 
Engineers,  oral  coramun. ,  1982). 

Water-quality  data  were  collected  on  17  sampling  trips  between  April 
1978  and  December  1979.  Table  2  summarizes  the  parameters  collected  on  each 
data-collection  trip  and  table  3  summarizes  parameters  measured  at  each  in¬ 
dividual  station.  These  tables  are  important,  especially  when  referring  to 
subsequent  data  tables  and  illustrations.  For  example,  not  all  parameters 
were  collected  at  all  data-collection  stations  and  not  ail  stations  listed 
were  designated  for  sampling  on  each  data-collection  trip.  The  downstream 
river  stations  were  visited  twice  each  trip  to  make  measurements  and  collect 
samples  at  minimum  daily  release  and  maximum  daily  release. 

Pool  elevations  of  West  Point  Reservoir,  mean  inflow-outflow  discharges 
at  time  of  collection,  and  the  instantaneous  discharges  of  the  Chattahoochee 
River  at  West  Point  at  the  time  of  low-flow  and  high-flow  sampling  are  pre¬ 
sented  in  Appendix  A-l.  For  Yellowjacket  and  Wehadkee  Creeks  and  New  River, 
inflow  discharges  are  incomplete  because  gaging  stations  were  not  estab¬ 
lished  until  October  1978.  Appendix  A-2  figures  illustrate  the  mean  dally 
discharges  at  selected  inflow-outflow  sites  for  the  duration  jf  the  study. 
Maximum,  minimum,  and  mean  temperatures  at  sampling  times  are  presented  in 
Appendix  A-3,  and  the  mean  dally  temperatures  at  inflow-outflow  stations  are 
illustrated  in  Appendix  A-4  figures. 


FIELD  SAMPLING  METHODOLOGY 

Temperature,  dissolved  oxygen,  pH,  specific  conductance,  and  oxi¬ 
dation-reduction  potential  were  measured  on  site  by  using  the  Hydrolab 


Tahle  l«~~Prftnctpal  data-col  lvcdon  stations  In  and  downstream  from  Vest  Point  Reservoir 


U.S*  Geological  U.S.  Corps  of  Envl ronmcntal 

Survey  Engl  jeera  Protection  Agency 

Idenc 1 ftcatlon  Identification  identification  River 

No.  No.  No.  kilometer  Station  description 


Main  channel. 

re.ervolr  action. 

(lotic  environment) 

02338500 

CH-12 

121992 

378.9* 

Chattahooche.  River  at  U.S.  Highway  27, 
at  Franklin,  Ca. 

02338570 

CH-UA 

— 

3*7.09 

Chattahooche*  River  above  Sew  River, 
near  Corinth,  Ca. 

02338710 

CH-10 

1219*0 

355.02 

Chattahooche*  River  at  Steta  Highway  219. 
near  LaCrange,  Ca. 

Main  chann.l 

r. a.rvolr  action* 

(lantlc  environment) 

02338720 

CH-07 

121939 

3**. 70 

Chattahooche*  River  (city  of  LaCrange  Intake) 
near  LeCrange,  Ca. 

02339190 

CH-05A 

121920 

339.1* 

Chattahooche*  River  at  State  Highway  701, 
near  Abbottaford,  Ca. 

02319382 

CH-03A 

— 

32*.*) 

Chattahooche*  River  above  coffer  atructura, 
above  w*at  Point  Dan 

02339387 

CM-0)» 

— 

12*. IS 

Chattahoochee  River  aaat  of  coffer  atructura, 
above  Wa.t  Point  Dan 

023393M 

CH-03C 

12191) 

32*. 08 

Chattahoochee  River  below  coffer  atructura, 
above  West  Point  Dan 

Tributary  at. (Ion. 

02)39020 

CH-08 

1219*0 

— 

Tellow Jacket  Creek  at  Caacroa  Hill  Road, 
aaar  LaCrange,  Ca. 

02)19)50 

CH-0* 

121911 

— 

Wehadkee  Creak  at  Scat*  Highway  2**, 
aaar  Abbottaford,  Ca. 

0.’ 1)93*2 

CM-  1  3 

121915 

— 

Uahadkaa  Creak  at  State  Highway  238, 
near  Abbottaford.  Ca. 

rer  etatione 

02)39.02 

CH-2. 5* 

121912 

121.9* 

Chattahooche*  River  below  Ueat  Point  Daa 

02)39500 

CM-0 1 A 

I2I910-A 

320.28 

Chattahoochee  Rlvar  at  Want  Point,  Ca. 

023)9550 

CH-oia 

010020 

317.59 

Chattahooche*  Rlvar  (city  of  Lanact  Intake) 
at  Lanatt,  Ala. 

02339560 

CH-01C 

— 

31). ») 

Chat tahoochaa  Rlvar  above  Junction  of  Lang 

Can*  Creak,  near  Waat  Point,  C*. 

02)39780 

CH-01D 

— 

310.2) 

Chrttahoochaa  Rlvar  at  Langdala,  Ala. 
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(calculated)  X 
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Table  2.  —Parameter*  collected  on  each  dnta-col  lect  Ion  trl 
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mu’ tiparameter  water-quality  instrument.  Model  6D  Surveyor  or  Model  80021. 
Before  each  data-col lection  trip  and  at  the  beginning  of  each  sampling  day, 
instrument  calibration  was  checked  against  reproducible  standards. 

Stations  within  the  reset  voii  were  measured  for  on-site  parameters  at 
least  every  2  m  through  the  entire  water  column,  and  during  periods  of  ther¬ 
mal  and  oxygen  stratification,  at  every  meter  for  the  first  10  m.  River 
stations  below  West  Point  Dam  were  measured  at  a  depth  of  0.7  m  during  mini¬ 
mum  daily  release  and  at  1  m  during  maximum  daily  release.  Station  CH-12  at 
the  reservoir  headwaters  was  treated  as  a  river  station  and  measured  at  a 
depth  of  1  m.  Cross-sectional  variability  was  determined  by  measurement  of 
on-site  parameters  at  CH-12,  CH-05A,  CH-01A,  and  CH-01C.  Measurements  in 
the  vertical  profile  were  made  at  positions  one-fifth,  two-fifths,  three- 
fifths,  and  four-fifths  of  the  distance  from  the  left  bank. 

Water  samples  for  chemical  determinations  were  collected  in  one  of  two 
ways.  For  trips  1  through  10,  data-collec t ion  stations  in  the  reservoir 
were  point  sampled  by  using  a  3-L  Van  Dorn  bottle.  For  the  remaining  trips, 
water  was;  pumped  directly  from  the  required  sampling  depth  to  the  container, 
or  sealed  filter  chamber  for  filtered  samples,  by  using  a  Master-flex 
s ir.gle-cl.annel  peristaltic  pump.  Chemically  inert  silicone  tubing  was  used 
for  delivery  of  the  sample  to  minimize  contamination.  The  pumping  method  of 
sampling  reservoir  water  replaced  the  point  sampler  method  because  the  pump¬ 
ing  method  is  faster,  more  convenient,  and  allows  transfer  of  the  sample 
directly  to  the  container  or  filtering  apparatus.  Direct  transfer  of  the 
sample  also  minimized  oxidation  of  dissolved  trace  metals  and  sulfides  col¬ 
lected  from  the  anoxic  hypolirainion.  River  stations  below  West  Point  Dam 
were  point  sampled  with  the  3-L  Van  Dorn  bo  tie.  A  U.S.  Geological  Survey 
chum  sample  splitter  was  used  to  integrate  the  composited  point  samples. 
All  samples  were  chilled  and  kept  at  approximately  4°C  until  time  of 
analysis. 

During  periods  of  stratification,  reservoir  stations  were  sampled  for 
chemical  determinations  as  defined  in  table  2  at  depths  of  0.2,  2,  4,  8,  and 
16  m.  Where  the  bottom  depth  was  between  either  13  and  16  m  or  21  and  24  m, 
bottom  samples  were  taken  at  12  and  20  m,  respectively.  In  rare  instances 
where  the  bottom  depth  at  coffer-structure  stations  (CH-03A,  CH-03B,  and 
CH-03C)  was  greater  than  25  m,  the  last  sample  was  taken  at  a  depth  of  24  m. 
However,  no  samples  were  taken  closer  than  1  m  to  the  bottom.  If  the  system 
was  unstratified,  only  surface  and  near-bottom  samples  were  taken.  River 
sites  below  the  dam  were  sampled  at  0.7  m  during  minimum  daily  release  and 
at  1.0  m  during  maximum  daily  release. 

Water  samples  for  all  biological  analyses  except  zooplankton  were  col¬ 
lected  from  the  euphotic  zone.  Measurements  to  determine  euphotic  zone 
depth  were  made  with  a  submarine  photometer.  After  surface  calibration, 
measurements  of  percent  transmission  were  made  at  1 -m  intervals  until  a 
value  of  1  percent  was  obtained.  Water  was  then  collected  from  the  euphotic 
zone  at  1-tn  intervals  (point  sampled  in  1978  or  pumped  in  1979)  and  composi¬ 
ted  in  a  14-L  sample  splitter. 

Aliquots  for  the  analysis  of  phytoplankton,  seston,  AGP  (algal  growth 
potential),  chlorophyll,  and  ATP  (adenosine  triphosphate )  were  drawn  off  the 


^  Any  use  of  trade  names  is  for  descriptive  purposes  only  and  does 
not  constitute  endorsement  by  the  U.S.  Geological  Survey. 
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splitter  to  Insure  a  uniform  composite.  For  phytoplankton  analysis,  a  1  -L 
aliquot  was  drawn  off  into  a  plastic  bottle  and  preserved  with  4-percent 
formaldehyde  solution  and  cupric  sulfate.  A  1-L  seston  sample  was  taken  and 
preserved  with  mercuric  chloride  to  stop  all  biological  and  microbiological 
activity.  For  AGP-USGS  assays  in  197b,  a  sample  aliquot  was  filtered  at  a 
maximum  vacuum  of  250  mm  of  mercury  through  a  0.22-micrometer  glass  fiber 
filter  immediately  after  collection  to  remove  indigenous  algae,  bacteria, 
fungi,  and  other  organisms  which  are  capable  of  utilizing  the  available 
nutrients  in  the  sample  (Shoaf  and  Lium,  1979).  The  filtered  sample  was 
then  immediately  chilled  to  4°C.  A  1-L  sample  aliquot  for  AAP:BT-EPA  (algal 
assay  procedure:  bottle  test,  U.S.  Environmental  Protection  Agency  method) 
was  taken  and  chilLed  to  4°C  and  stored  in  the  dark  until  the  sample  was 
autoclaved  and  filtered  in  the  laboratory  (U.S.  Environmental  Protection 
Agency,  1971).  A  250-mL  sample  for  chlorophyll  analysis  was  vacuum  filtered 
through  a  0.45-micrometer  glass  fiber  filter  and  stored  in  a  glass  vial. 
Chlorophyll  samples  were  wrapped  in  aluminum  foil  to  protect  them  from  de¬ 
composition  by  exposure  to  light  and  were  kept  frozen  until  time  of 
analysis. 

Samples  for  ATP  (U.S.  Geological  Survey  method)  analysis  were  prepared 
as  described  by  Shoaf  and  Lium  (1977)  in  the  following  manner:  Ten  milli¬ 
liters  of  water  were  filtered  through  a  0.45-micrometer  membrane  filter  and 
the  filter  was  washed  with  5  mL  of  distilled  water.  The  filtrate  was  die- 
ca  Jed.  Any  ATP  present  was  then  extracted  with  a  buffered  solution  of  DMSO 
<  Jimethyl  sulfoxide),  rinsed  twice  with  more  buffered  DMSO  solution,  and 
quick-frozen  in  a  dry  ice-acetone  bath.  Samples  were  kept  frozen  on  dry  ice 
until  time  of  analysis.  loth  chlorophyll  and  ATP  samples  were  filtered  at  a 
pressure  of  no  more  than  250  mm  of  mercury  to  prevent  cell  lysis. 

Zooplankton  samples  were  collected  by  two  methods.  In  1978  zooplankton 
were  obtained  by  a  single  vertical  tow  through  the  entire  water  column  with 
a  0.5-m  diameter,  80-mlororaeter  mesh  Wisconsin  net.  In  1979  zooplankton 
samples  were  obtained  by  pump  compositing  the  entire  water  column,  with  the 
exception  of  the  last  meter  above  the  bottom.  A  diaphragm  pump  rated  at 
31.2  L  per  minute  connected  to  a  19-nm  diameter  rubber  hose  was  used  to  pump 
water  through  a  deck  plankton  collector  with  a  net  mesh  size  of  75  microns. 
The  pump  rating  was  used  to  calculate  the  rate  at  which  the  hose  was  raised 
through  the  water  lolumu  so  that  a  total  volume  of  200  L  was  filtered. 
Results  from  replicate  analyses,  taken  in  1979  under  experimentally  designed 
and  controlled  conditions,  indicated  that  the  two  methods  compared  favorably 
(Radtke,  1979).  A11  samples  were  preserved  In  4-percent  formaldehyde 
solution.  A  few  drops  of  glycerin  were  added  to  prevent  embrittlement  of 
the  organisms. 

Benthic  raacrolnveriebrates  were  also  collected  by  two  methods.  At 
selected  raainstem  reservoir  and  downstream  river  stations,  benthic  macroin¬ 
vertebrates  were  collected  with  a  jumbo  multiple-substrate  sampler  as  des¬ 
cribed  in  Hahn  and  others  (1977).  Each  of  two  samplers  was  placed  at  a 
standard  depth  of  1  ra  below  the  water  surface  at  sampling  stations  and  left 
for  about  b  weeks.  Because  reservoir  elevations  varied,  substrate  samplers 
were  suspended  from  buoys.  Benthic  raacrolnvertebrates  also  were  collected 
at  selected  downstream  river  stations  with  a  ponar  dredge  and  were  immedi¬ 
ately  washed  through  a  U.S.  Standard  No.  30  sieve.  All  samples  were  pre¬ 
served  In  70-percent  ethyl  alcohol. 

Benthic  algae  were  collected  during  three  consecutive  2-week  periods  at 
station  CH-01A  with  artificial  substrate  samplers  made  of  thin  polyethylene 
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°lastlc.  TV ree  substrate  samplers  were  suspended  0.3-m  below  the  water  sur¬ 
face  from  a  single  buoy  located  in  the  center  of  the  channel.  These  samp¬ 
lers  were  left  for  about  2  weeks.  At  the  end  of  e.ch  2-week  interval,  the 
three  samplers  were  composite!  and  preserved  in  4-percent  formaldehyde 
solution. 

Simples  for  fecal  coliforra  and  fecal  streptococci  bacteriological 
analyses  were  collected  at  selected  sites  in  West  Point  Reservoir  and  in  the 
Chattahoochee  River  below  West  Point  Dam.  Samples  were  taken  with  sterile 
glass  bottles  at  a  depth  of  0.3  m  and  analyzed  within  6  hours.  The 
membrane-filter  method  used  for  these  analyses  involved  filtering  suitable 
volumes  of  water  through  0. 45-microraeter  membrane  filters  and  incubating  the 
filters  on  bac ter ia-spec if ic  agar  for  recommended  time  periods.  Normally, 
volumes  of  10,  30,  and  100  mL  were  filtered,  but  where  unusally  high  counts 
were  expected  3,  10,  and  30  mL  were  used.  Filtration  was  done  by  following 
accepted  sterile  laboratory  techniques.  Filters  to  be  examined  for  fecal 
conform  colonies  were  then  placed  onto  m-FC  agar  and  incubated  for  22  +2 
hours  at  44.5°C.  For  fecal  streptococci  analysis,  filters  were  placed  onto 
KF  agar  and  incubated  for  46  +2  hours  at  35 °C. 

Fish  specimens  for  fish-tissue  analysis  were  c -llected  by  Auburn  Uni¬ 
versity,  Department  of  Fisheries  and  Cooperative  Fishery  Research  Unit,  from 
Yellowjacket  and  Wehadkee  Creek  erabayraents  by  using  a  rotenone  treatment. 
In  1978  fish-tissue  samples  for  whole-fish  analysis  were  prepared  from  five 
young-of-the-year  specimens  of  brown  bullhead  catfish  (Ictalurus  nebulosus) 
from  each  embayment.  In  1979,  eight  of  the  smallest  brown  bullhead  catfish 
and  eight  young-of-the-year  largemouth  bass  (Mlcropterus  salmoides)  were 
collected  for  analysis.  Upon  collection,  the  fish  specimens  were  immedi¬ 
ately  wrapped  in  aluminum  foil  and  placed  on  dry  ice  for  shipment  to  the 
laboratory.  The  fish  were  stored  frozen  until  time  of  analysis.  For  each 
collection  station  in  1979  and  each  species  of  fish,  five  specimens  were 
composited  for  whole-fish  analysis  and  three  specimens  were  composited  for 
fillet-tissue  analysis.  The  fillets  were  prepared  by  beheading,  gutting, 
and  skinning  the  specimens. 

Bottom-sediment  samples  were  collected  with  an  epoxy-coated  petite- 
ponar  dredge  and  were  composited  with  an  epoxy-coated  container  and  utensil. 
Epoxy-coated  equipment  was  used  to  prevent  contamination  of  the  sample  by 
extraneous  metallic  constituents  from  sampling  devices.  For  the  river  sta¬ 
tions,  four  samples  were  collected  from  equally  spaced  locations  in  the 
cross  section,  and  were  composited  for  analysis.  At  each  lake  station,  four 
sediment  samples  were  composited  from  points  6  m  to  the  north,  east,  south, 
and  west  of  the  station. 


ANALYTICAL  METHODOLOGY 

Analytical  methods,  detection  limits,  holding  times,  methods  of  treat¬ 
ment,  and  literature  citations  for  method  documentation  are  shown  in  table 
4.  Because  many  of  the  analytical  methods  listed  in  table  4  are  established 
procedures  and  documented  in  the  literature,  the  following  discussion  in¬ 
cludes  only  those  analytical  methods  which  are  not  as  well  documented. 

Taxonomic  and  numerical  assessment  of  natural  populations  of  zooplank¬ 
ton  were  determined  to  the  nearest  species  where  possible,  by  using  the  fol¬ 
lowing  method:  Zooplankton  samples  were  scanned  first  with  a  stereozoom 
microscope  at  10-80  x  magnification  to  compile  a  species  list.  The  sample 


B .  Selected  phyai  .& l-chemlca l 


Alkal  Inlty 

1978- Vsn  Dorn  (PVC) 
^olnt  sampler. 

1979- Perlstaltlc  pump 
with  alllcone  tubing* 

Chill  to  4*C 

hours 

Electroaatrlc ,  titration 

SkougNtad  and  others 
(19?9.  p.  517-S18). 

Bicarbonate 

Calculated 

*— 

Calcium,  total 

1978- Van  Dorn  (PVC) 
point  sampler. 

1979- Pertataltlc  [lump 
with  alllcone  tubing* 

Chill  to  4*C 
Acidity  with 

IIN<>  3  to  pH  <2. 

1  months 

U. 1  mg/L 

Atomic  absorption  apaetro- 
»et« lc  ,  direct . 

Skougatad  and  others, 
(1979,  P.  1 lft-1 12). 

Carbon  dioxide 

Calculated 

— 

Carbon,  organic, 
d isso ! ved . 

1978- Van  Dorn  (PVC) 
point  sampler* 

1979- Per lst.il t lc  pump 
with  al l Ico  le  tubing. 

Chi l 1  to  4*C 
Kilter  through 
lJ.45-um  hi Iver 
filter. 

1978- Acidity  to 
pM  <2  with  II28O4 . 

24  hours 

0,1  og/L 

Carbon  conversion  to  00  , 

. nfrared  analyser. 

Coerlitx  and  Brown 
(1972,  p.  4-6). 

Carbon,  organic, 
t  ota  1  • 

do. 

Jo  • 

do. 

0.1  og/L 

do. 

Coerlltt  and  Brown 
(1972,  p.  4-6). 

Ch lor l do , 

J lS9ol ved . 

do. 

Chi  1  1  to  *C 

Kilter  through 

0.  Vi -jm  !  i  1  Le  r  . 

3  non t ‘is 

0.1  mg/L 

Colorimetric,  ferric  thiocya¬ 
nate  ,  automated. 

Skougatad  and  uthe.s 
(1979,  p.  ) )3- 335 ) . 

Color 

do. 

Chill  to  h"C 

1  day* 

- 

Llect romet r lc,  visual  comparison 

Skougatad  and  othars 
(1979,  p.  521-522). 

I  run , 

d  lssol ved. 

do . 

Kilter  thr uugh 

U.  *#>-um  1 1  Iter, 
acidity  lo  pH 
\2  with  Mto/j. 

J  months 

10  jg/L 

Atomic  absorption  apactrometrlc , 

direct . 

Skougatad  and  other 
(1979,  p.  153-154). 

Iron,  total 

do. 

Acldtfy  to  pH  <2 
with  IINoj. 

l  month 

10  ug/L 

do  • 

Skougatad  and  othara 
(1979,  p.  \ 57-151). 

Manganese , 
d  1  ssol ved . 

do . 

Kilter  thr  <>ogh 

U .  *  *»  urn  f  1  Iter, 
acldtfy  to  pH 
<2  with  lIMuj. 

3  months 

10  ug/L 

Atomic  absorption  spac tromat rlc , 
chelatlon-extrac  tlon. 

Skougatad  and  othara 
(1979,  p.  187-188). 

Manganese , 
total. 

do. 

Acidity  to  pH  <2 
win.  IIH) ) . 

do. 

10  ug/L 

Atomic  absorption  apac tromat rlc, 
direct . 

Skougatad  and  othara 
(1979,  p.  191-192). 
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Table  4. — Methods  >f  collection  and  analysis  of  taaplte  In  and  downstreaa  fros  West  Point  Reservoir— Continued 


Maxi nun 

Collection  holding  Detection 

•el  hod  Treat  sent  tine  Unit  Analytical  sethod  Reference 


.  Selected  pi  ystcal-chamlcal — Continued 

Magnesium, 

total. 

1978- Van  l>orn  (PVC) 
point  sampler. 

1979- pf riatalt tc  pump 
with  illcone  tubing. 

Chill  to  4  C 
Acidity  with 

HNOj  to  pH  <2. 

]  months 

0.  1  mg/L 

Atomic  absorption  spectroaet ric , 
direct. 

Skougstad  and  others 
(1979,  p.  191-192). 

Nitrogen,  total 

Calculated 

— 

Nitrogen,  am- 
aonla,  total. 

1970-Van  worn  (PVC) 
point  sampler. 
1979-Perlstaltlc  puap 
with  silicone  tubir«|.. 

Chill  to  4*C 

24  hours 

0. 01  mg/L 

Colorimetric,  extrsctlon- 
Indophenol,  automated. 

Skougstad  and  others 
(1979,  p.  425-427). 

Nttrogen,  tnor- 
ganlc,  total. 

Ca Iculuted 

— 

Nitrogen,  K)el- 
■rhl,  total. 

1970-Van  Dorn  (PVC) 
point  sampler. 
l979-i,ertsts\tlc  pu.^p 
with  silicone  tubing. 

‘hill  to  4*C 
1970-Ac Idlfy  to 
ph  <2  with  UNO 3. 

3  days 

0.01  mg/L 

Colorimetric,  block  dlgestor- 
sa 1 Icy  la t e-hypochlorite , 
automated. 

Skougstad  and  others 
(  1979,  t>.  407). 

'Jltfoge.i,  ni¬ 
trite  plus 
nitrate,  t«*tal. 

do. 

Chill  to  4 *C 
Acidify  to  pH 
<2  with  112 504 • 

24  hours 

0.01  mg/L 

Colorimetric,  jdmlum  reductlon- 
dlazotlzatlon ,  automated. 

Skougstad  and  others 
(1979,  p.  445-447). 

Nitrogen,  or¬ 
ganic,  total. 

Calculated 

— 

Ptu>spurj«,  it- 
thophosphat e , 
dissolved. 

1978- Van  Don  (PVC) 
point  sampler. 

1979- Per lMtaltlc  pump 
with  silicone  tubing. 

CUll  to  4  *C 
Filter  turnugh 
0.45-um  filter, 
acidity  to  pH 

O  with  HO. 

3  days 

0.01  mg/L 

Colorimetric,  phosphomolybdate , 
automated. 

Skougstad  and  others 
(1979,  p.  479-481). 

Phosphorus , 
total. 

do. 

Chill  to  4 *C 
Acidify  to  pH  <2 
with  HiS>4. 

do . 

0.01  mg/L 

do. 

Skougstad  and  others 
(1979,  p.  491-493). 

Residue,  ftl- 
tertble,  total. 

do. 

Chill  to  4 *C 

14  days 

1  .g/V* 

Residue  on  evaporation  at 

IP0*C,  dissolved,  gravimetric. 

Skougstad  and  others 
(1979,  p.  575-576). 

Residue,  non* 
f  1 1  ".erable, 
total. 

do. 

do- 

do. 

l  «g/'- 

Residue  on  evaporation  it 

105*C,  total,  gravimetric. 

Skougstad  and  others 
(1979,  p.  575-576). 

Sodium,  total 

do. 

Chill  to  4 *C 
Acidify  with 

HNO3  to  pH  <2. 

3  months 

0.  1  Bg/i. 

Atomic  absorption  apectro- 
metrlc,  direct. 

Skougstad  and  others 
(1979.  p,  259-260). 

Sulfur,  sulfate, 
dissolved. 

do. 

Filter  through 

0. 45-um  f 1 1  te r . 

7  days 

0.1  ng/L 

Colorimetric,  complexometr 1c 
methylthymol  blue,  automated. 

Skougstad  and  others 
(1979,  p.  501-504). 

Sulfur,  sulfide, 
total . 

do. 

Zinc  acetate 
and  sodium 
hydroxide . 

24  hours 

o.l  ag/L 

Tttrtmetrlc,  lodometrlc. 

Skougstad  and  others 
(1979,  p.  614-620). 

Zinc,  total 
dissolved. 

do. 

Chill  to  4#C 
Acidify  with 

HNOJ  to  pH  <2. 

3  months 

10  Ug/L 

Atomic  absotptlon  spec  trometrlc  , 
direct . 

Skougstad  and  others 
(1979,  p.  277-278). 

biologies! 

Adenosine 

triphosphate. 

1970-Van  Dorn  (PVC) 
point  sampler 
composite. 

1979-Plankton  pump, 
from  entire  eupho- 
tlc  tone. 

Field  extraction, 
Ul*h  DMSO. 

Freeze  with  dry 

1  :e . 

0.  *«5-ura  ft  l  ter 

30  days 

0.01  ag/l 

ATP  photometer. 

Shoaf  and  Llum 
(1977,  p.  44-51). 

Algal  Assay 

Procedure : 

Bottle  'eat. 

1970-Van  Dorn  (PVC) 
point  sampler 
composite. 

Chill  to  4 *C 
Autoclaving  fol¬ 
lowed  by  flltra- 
t  ton  through 
0.*«5-um  filter. 

I  week 

0.1  Bg/L 

Electronic  particle  counter 

Test  organism  -  Selenastroa 
capr icornutum. 

U.S.  Environmental 
Protection  Agency, 
1971. 

Table  •* •  of  coliviilitn  and  analysis  ut  samples  in  •md  dowuvi ream  fro*.  West  Point  'kiii r vul r "Cont Inutd 


Max  limtia 

Collection  holding  Dele,  lion 

net  hod  Trc.Hioviil  ci  oi  llali  Analytical  method 

.  Bio  log  Lea  l--Contimied 

Algal  growth  1 97tt-Van  Dorn  (PVC)  chill  i.i  4*C  i  week  u.  I  ng/L 

potential.  point  sampler  Field  tiller 

composite.  through 

un  til  Ler . 

Benthic  algae  Artificial  tin  bet  r<*  te  4  percent  format-  1  year 

dehyJu  :>o  lull  on, 
dot orgeat  Solu¬ 
tion,  cupr  t 
<»ii  1 1  lie  sol  ol  ion. 

Benthic  Artltlclal  lubiitrot 

Invertebrates.  and  Ponar  grab 
sampler. 

Chlorophyll,  I97d-Van  l)orn  (PVC) 

a  and  b.  point  sampler 

composite* 

I’.Vy-Piankiuii  pump, 
from  entire  eupho- 
tic  tone. 


F.C'./P.S.  Calculated 


Fecal  collform 
(F.C.). 

Direct  Into  sterile 
bott le. 

Chill  to  4*C  o  hours 

— 

lembraus  flltar  technique  using 
0.45-um  filter. 

Ehlke  and  others 
(1977,  p.  53-57). 

Fecal  strepto¬ 
cocci  (F.S.). 

do. 

do .  do . 

do. 

Fhlke  and  others 
(1977.  n*  59-02). 

Phytoplankton 
( Ident l f  Ica- 
t  Lon  and 
enumerat Ion) . 

1 970-Van  Dorn  (PVC) 
po  t  sampler. 

197 ;-Plaokton  pump, 
rom  entire  eupho- 
llc  zone. 

Forma IdehyJe  l  year 

solutfim,  deter¬ 
gent  solution, 
cupric  s«il  fate 
so  lot  lull. 

l 970-Genera 
where 
possible. 
19?9-Spec l«s 
whe.  e 
possible. 

Inverted  microscope 

Sho.tf  and  Llum 

0  979,  p*  20-25). 

Seston 

do  • 

HgCl^  solution,  8  days 

filtered  In  lab. 

0.1  ag/L 

Class-fiber  filter 

Sh<i#f  and  Llum 
(  1979,  p.  26-31). 

Zooplankton 
(  idi  .Ilf  Wa- 
C  1  on  and 
enuner.it  1  on  ) . 

1 9/U-Wol ghted  0.5  m 
diameter,  BU-um 
Wisconsin  net  with 
f  low  meter. 

1979-Deck  collector 
with  plankton  pump, 
t  rom  entire  water 
c«>  1  nmn. 

1  percent  formal-  1  year 
Jehyde  solution, 

0.  5  ml.  of 
gl ycurtn* 

Species 

where 

possible. 

iedgwlck-Kjf ter 

CZT  and  Aamciatui 
(oral  common.,  I97"i 

tom  t»e>)  Imcnt  ■» 

p  jf  1 1  •  If  •.l^e 

Ponar  grab  (epoxy 
c-  ated  )  ,  4  sample 
Compos 1 te . 

Not  «  r  1 1 1 ...» 1 

~ 

Wet  Sieve  (0.002-4.0  am) 

.uy  l  1909,  p.  49-51  ) 

Se  1  «i.  t  i'll  r.  lie  ,1  i 

ca  L 

cjrbo'i,  organic 
total. 

do. 

Chi  !l  l  i  i"1  .4  days 

if  ter 
pro¬ 
cess  l«g. 

100  ng/kg 

Dilute  HCL  extraction,  infra¬ 
red  itnalyzer. 

Coerllts  and  Brown 
(1972,  p.  4-M. 

’•  1 1  rogen  ,  k  Je  l  - 
•  fan  l ,  tota  i . 

do. 

d..  do. 

10  mg/kg 

Colorimetric,  block  digest  of 
sediment  sample,  salirylate- 
hypo. hlorite ,  sutomated. 

Skougstsd  and  others 
(1979,  p.  403-4U5). 

•’ll  Ui.l  grease 

do. 

•lo.  do. 

20  mg/kg 

Freon  extraction,  gravimetry 

American  Public 
health  Association 
(19?0,  p.  513-515)* 

Pll-JspIlOl 
total . 

do. 

do*  do. 

t  mg /kg 

Colorimetric,  phosphomulybdat  , 

automated . 

Skougstad  and  others 
(1979,  p.  487-409). 

Volatile  M» 

do. 

=lo.  do. 

1  a,/k, 

Cravimetr.c  method,  Ignite 

to  55U*C. 

Skougstsd  and  others 
(  1  9 7 9 ,  p.  5bl  ). 

c,  70  pec  e  ii  >*thyl  do.  Cetera  where  do.  Il|hn  end  other# 

alcohol.  possible .  (1977,  p.  145-200) 


Field  filter  *  weeks  0.01  mg/L  High  pressure  Liquid  Shoaf  and  Llum 
through  c.ijh-um  chromotography.  (‘.9/9,  p.  44-51). 

a »•  t»  fine r  til¬ 
ler,  with 
dry  U:e. 


species  whe  e  bisecting  microscope  C£T  and  Associates 

puss  ble .  (oral  comaun.,  197 


electronic  particle  counter 
Test  organism  -  Seienastrum 

caprlconu.t  um. 


Shorn f  and  Llum 
(1979,  p.  79-05). 


Taklt  «. — Hut bod*  of  collection  and  analyala  of  MipUl  in  and  downstream  from  kitit  Point  Reserve!:  —Conti nuad 


Naxlaua 

Collection  holding 

method  .'rest  men  t  tine 


Net* la 

Arsenic 

Ponar  grab  (epoxy 
coated),  4  sample 
composite. 

Chill  to  t’c 

1  mouths 
after 
pro¬ 
cessing- 

Cadmium,  total 

do. 

do. 

do. 

Chromium,  .otal 

do. 

lo. 

do. 

Copper,  total 

do. 

do. 

do. 

Iron,  total 

do. 

do. 

do. 

Laad,  total 

do. 

do . 

do. 

.anganese, 

total* 

do. 

do. 

do . 

Mercury,  total 

do. 

do. 

do. 

Nickel,  tot-tl 

do. 

do. 

do. 

V  inc ,  total 

•to. 

do. 

do. 

Chlorinated  hydrocarbon* 


Detection 

limit 

Analytical  method 

Reference 

1.0  UK/, 

2  mai  sieve,  atomic  absorption 
apect rometric ,  hydride, 
automated • 

Skougetad  and  others 
(1979,  p.  7 3-76) . 

10  ug/g 

HCL  extraction,  atomic  absorp¬ 
tion  epee e rometric,  direct. 

Skougetad  and  others 
(1979,  p.  101-102). 

10  u*/g 

HCL  extraction,  atomic  absorp¬ 
tion  apectrometrlc ,  direct. 

Skougetad  end  othere 
(  1979,  p.  123-124). 

to  it,/. 

do* 

Skougetad  end  others 
(1979,  p.  147-148). 

10  ug/( 

do. 

Skougetad  and  others 
(1979,  p.  155-156). 

10  ug/g 

do. 

Skougstad  aid  others 
(1979,  p.  165-166). 

10  ug/g 

do. 

Skougstad  and  others 
(1979,  p.  189-190). 

0.1  ug/g 

Atomic  absorption  apectrometrlc , 
f lnmeless . 

Skougstad  and  others 
(1979,  p.  201-203). 

10  ug/g 

HCL  extraction.  Atomic  absorption 
apectrometrlc,  direct. 

Skougstad  and  others 
(1979,  p.  221-222). 

10  ug/g 

do. 

Skougetad  and  others 
(1979,  p.  275-276). 

A.drli. 

Punar  grab  (epoxy 
coated),  4  sample 
composite. 

Chill  to  4 *C 

1  mouth 

after 

pro- 

ceestng 

BMC,  total 

do. 

do. 

do. 

Chlordane 

do. 

do. 

do. 

hDU 

do. 

do. 

do. 

DDF 

do. 

do. 

do. 

DDT 

do. 

do. 

do. 

D'eldrlu 

do. 

do* 

do. 

End  >-fu  1  fur 

do. 

do. 

do. 

sulfate. 

Endrln 

do. 

do. 

do. 

Heptachlur 

do. 

Jo. 

do. 

H^ptachlor 

do. 

do. 

do. 

epoxide. 

Per thane 

do. 

do. 

do. 

Polychlorinated 

do. 

do. 

do. 

biphenyls  (PCB). 

Pol ychlor tnated  do. 

naptha lenee  (PCN). 

do. 

do. 

Tossphsne 

do. 

do. 

do. 

U. 1  ug/kg  Acetone-hexane  extraction,  gaa  Coarlltt  and  Brown 
chromatography .  (197:2,  p.  33-35). 


0.1  ug/kg 

do. 

Do 

0.1  ug/kg 

do. 

Do 

0.1  ug/kg 

do. 

Do 

0,1  ug/kg 

do. 

Do 

0. 1  ug/kg 

do. 

Do 

0. 1  ug/kg 

do. 

Do 

0.1  ug/kg 

do. 

Do 

0. 1  ug/kg 

do. 

Do 

0.1  ug/kg 

do. 

Do 

0. 1  ug /kg 

do. 

Do 

0. 1  ug/kg 

do. 

Do 

0.1  ug/kg 

6o. 

Do 

0. 1  ug/kg 

do. 

Do 

0.1  ug/kg 

do* 

Do 

Table  -..  —  Method*  .»t  coUf  I  nt.tl.tl*  >1  tit  .t-nl  ream  f  r  o«  Weal  Point  kcservol  r — Cont  tnued 


Col  Lectia.i 

me  l  h  til 

T  r«  .iiai-iit 

Max  l««iw 

1.0  111  l»g 
l  1  Hit* 

Detec  t  Ion 

1  t*lt 

Analytic*!  method 

Reference 

H*h  tissue  analyst* 

Mel.ll» 

A r sente,  utdl  Kutc 

»ant 

r  r«!V-:.-  -Ith 
dry  l .  v 

J  Moll  (Us 

‘i.  i  ig/g 

Method*  for  chemical  analyst.*  of 
water  and  waste*,  with  bovine 
liver  aa  reference  at and a rd ,  tPA. 

Skougatad  ind  other* 
(1979,  p.  73-76). 

Cadmium,  total 

du  • 

do  • 

do  . 

0.01  ug/g 

do. 

Skougatad  and  other* 
<197«,  p.  101-102). 

Chromlo®,  total 

do. 

Jo  • 

do  • 

0.  I  ug/g 

do. 

Skou|'«tad  and  other* 
(19.’9,  p.  123-12*). 

Lead,  total 

do. 

do. 

do* 

0.01  ug/g 

do. 

Skougatad  and  other* 
M979,  p.  165-160). 

H«rcury,  total 

do. 

do. 

do » 

o.  1  Ug/g 

do. 

Skougatad  and  other* 
(1979,  p.  201-203). 

Selenium,  total 

do. 

do. 

do. 

1  ug/g 

io. 

Skougatad  and  other* 
(1979,  p.  2*5-247  ). 

Zinc,  total 

do . 

do. 

do. 

1  ug/g 

do. 

Skougatad  and  othars 
(1979,  p.  275-276). 

8.  Chlorinate  hydrocart  is 


Aldrtn  Ko*- 

.-none 

Kreeie  with 
dry  Ice 

J  months 

J. 

1  ug/kg 

Pesticide  Analytical  Manual,  Vol. 

1,  "Method*  which  detect  multiple 
residues,”  HKW  and  PDA,  with 
bovine  liver  **  reference 
standard. 

Caul  and  other* 
sec.  211.1-211 

BMC,  total 

do. 

do  • 

do. 

0. 

1  ug/kg 

do. 

Do. 

Ch lord  me 

do. 

do. 

do. 

J. 

1  Ufc/kg 

do. 

Do. 

DDF) 

do. 

du . 

do. 

0.1 

1  ug/kg 

do. 

Do. 

DDK 

do. 

d  ». 

do. 

o. ; 

1  ug/kg 

do. 

Do. 

UDT 

do. 

do. 

do. 

0. 

l  ug/kg 

do. 

Do. 

Dteldrtu 

do. 

do* 

do. 

•j.  i 

1  ug/kg 

do. 

Do. 

Endo-9u 1  far 

do. 

do* 

do . 

0.  j 

L  ug/kg 

do. 

Dq. 

sulphate. 

Kudrin 

do  • 

do. 

do. 

).  i 

i  ug/kg 

do. 

Do. 

Heptachlnr 

do. 

do. 

Jo. 

0.  1 

i  ug/kg 

do. 

Do. 

Heptach loi 

do. 

do. 

Jo. 

u.  i 

1  ug/kg 

do. 

Dc. 

epoxide . 

Per  thane 

do  • 

do. 

Jo. 

0.  1 

1  ug/kg 

do* 

Do. 

Polychlorinated 

do . 

■to. 

Jo. 

u.  1 

ug/kg 

do. 

Do. 

bl pheny Is  ( PUB ) . 

Polychlwr  tinted 

do. 

do  • 

do. 

0.  1 

do. 

Do. 

napthaleue*  (PCN). 

T  oxuphene 

do. 

do . 

Jo. 

0.  1 

ug/kg 

do. 

Do. 

n 


'•as  then  thoroughly  mixed  and  a  subsample  was  withdrawn  with  an  automatic 
pipette.  Organisms  were  identified  in  a  Sedgwick-Raf ter  cell  having  a 
sample  volune  of  2.7  mL.  The  cell  was  divided  into  eight  equidiroensional 
strips.  Counts  were  made  until  either  200  of  the  dominant  taxon  were  coun¬ 
ted  or  homogeneity  among  subsamples  was  established.  Identification  slides 
were  mace  of  the  adult  copepods  and  cladocerans  and  all  slides  were  examined 
with  a  research  microscope  at  30-1,000  x  magnification. 

Taxonomic  and  numerical  assessment  of  natural  populations  of  benthic 
algae  were  determined  by  the  following  method:  Aliquots  from  50-mL  sub¬ 
samples  of  periphyton  were  quantitatively  examined  by  using  either  Sedgwick- 
Rafter  counting  ceils  or  circular  plankton  counting  chambers  0.6  mm  deep. 
Samples  collected  during  Septemoer  1978  contained  substantial  amounts  of 
sediment  and  other  fiocculent  material.  It  was  necessary  to  use  a  smaller 
counting  chamber  for  these  samples. 

The  counting  procedure  followed  the  recommendations  of  Woelkerling  and 
others  (1976).  Counting  was  routinely  performed  at  200  x  magnification  or 
400  x  for  closer  examination  of  certain  species,  using  a  phase  contrast 
microscope.  Diatoms  were  identified  at  1,000  x  from  permanent  mounts  pre¬ 
pared  from  a  sample  aliquot  oxidized  by  potassium  d Ichromate-hydrogen  per¬ 
oxide.  A  unit  or  clump  count  system  was  used  in  which  unicellular  and 
colonial  organisms  were  tallied  as  single  units  with  equal  numerical  weight. 
Filamentous  algae  were  counted  as  one  count  per  50-um  unit  length.  Diatoms 
were  counted  with  one  unit  equal  to  one  complete  cell. 

Thise  taxa  observed  only  during  the  scanning  process  of  phytoplankton, 
periphyton,  and  zooplankton  analysis  are  . iported  as  present  in  insufficient 
densities  to  establish  an  accurate  count.  The  primary  identification  refer¬ 
ences  f >r  all  taxonomic  analyses  are  cited  in  the  bibliography.  Results  are 
reported  in  units  as  noted  in  the  Appendix  biological  tables. 

The  Shannon-Weaver  Species  Diversity  Index,  ¥  (Wilhm  and  Dorris,  1968) 
was  calculated  by  using  the  following  expression: 

_  t 
H  =  E  n^ 

i  =  l  TT  log2  IT 

where  n^  *  total  number  of  organisms  present  as  taxon  i, 
t  ~ 

N  =  £  n^  =  total  number  of  organisms  present  In  the  sample, 

1=1 

and  t  =  number  of  taxa  present  In  the  sample. 

¥  ranges  from  a  minimum  of  0.0,  occurring  when  all  organisms  belong  to  the 
same  taxon  (no  diversity),  to  a  maximum  of  log  2  N,  occurring  where  each 
organism  present  belongs  to  a  unique  taxon  (maximum  diversity). 

Fish  samples  were  prepared  for  trace  metals  analyses  In  the  following 

manner:  A  tissue  gi  inder  with  nonmetalllc  blades  was  used  to  homogenize 

whole  fish  and  fillet  samples  separately.  For  each  metal  determination,  a 
1 0— g  sample  of  homogenate  and  an  equal  amount  of  granulated  bovine  liver 
standard  were  placed  separately  It:  a  furnace  and  ashed  for  3-1/2  hours  at 
100°C.  The  temperature  was  then  raised  5l)°C  every  1/2  hour  until  a  tempera¬ 
ture  of  4t>0°C  was  reached,  and  this  temperature  was  maintained  overnight. 

After  the  samples  were  removed  from  the  furnace  and  cooled,  2  mL  of  concen¬ 

trated  HNO3  were  added  and  the  ashing  process  was  repeated.  After  ashing, 
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the  samples  were  cooled  and  put  Into  solution  using  2  mL  of  concentrated 
HNU3  and  2b  mL  of  deionized  water.  This  solution  was  heated  to  boiling  for 
13  minutes.  Each  solution  was  then  filtered  and  diluted  to  500  mL.  The 
determinations  were  performed  by  using  the  chelation  extraction  for  cadmium 
and  lead  and  direct  aspiration  for  chromium  and  zinc. 

A  separate  weight  of  tissue  was  obtained  for  the  analyses  of  mercury, 
selenium,  aid  arsenic.  These  metals  were  determined  by  an  atomic  absorption 
spectrophotometer  and  prepared  with  the  same  methodology  used  for  determin¬ 
ing  these  elements  in  bottom  materials.  The  organic  portion  of  the  com¬ 
pounds  that  contain  these  elements,  if  present,  was  decomposed  by  digestion 
methods  described  in  the  citation  listed  in  table  4.  Arsenic,  mercury,  and 
selemum  ions  so  libertated,  together  with  the  inorganic  ions  originally 
present,  were  subsequently  reduced  and  stripped  from  solution  before  being 
determined  spectroinetrlcally . 

Pesticide  analyses  were  performed  according  to  extraction  and  cleanup 
procedures  given  in  the  citation  listed  in  table  4.  The  samples  were  pre¬ 
pared  for  analysis  by  utilizing  a  separate  weight  of  subsample  from  the 
original  homogenate.  The  results  of  these  analyses  are  reported  in  micro¬ 
grams  per  kilogram. 

QUALITY  ASSURANCE 

An  integral  part  of  any  water-quality  investigation  is  a  quality  assur¬ 
ance  program  geared  to  determine  compliance  with  acceptable  levels  of  repro¬ 
ducibility.  The  following  section  describes  quality  control  measures  used 
to  assure  the  quality  of  data  for  the  West  Point  Reservoir  study. 

An  important  step  toward  obtaining  good  data  is  the  proper  collection 
and  handling  of  samples.  The  following  procedures  were  employed  in  the 
field  to  minimize  sampling  error: 

(1)  All  sample  containers  were  rinsed  with  sample  water  prior  to 
filling  to  minimize  the  possibility  of  contamination; 

(2)  Tne  silicone  tubing  used  with  the  peristaltic  pump  was  adequately 
flushed  between  sampling  depths  to  minimize  cross-contamination 
between  sample  sets  from  different  depths; 

(3)  before  a  sample  was  filtered,  the  filter  assembly  was  rinsed  with 
deionized  water.  A  small  amount  of  sample  water  was  then  passed 
through  the  filter  to  rinse  the  container;  and 

(4)  AIL  sample  containers  were  checked  against  laboratory  inventory 
sheets  to  insure  that  the  sample  set  was  complete  and  properly 
ident 1 f led. 

Quality  assurance  practices  of  the  U.S.  Geological  Survey's  National 
Water  Quality  Laboratories  for  the  analyses  of  water  samples  are  described 
In  Friedman  and  Erdmann  (1981). 

Special  measures  also  were,  taken  in  the  project  office  to  assure  the 
Integrity  of  the  analytical  results.  Where  applicable,  routine  data  evalu¬ 
ation  procedures  Included: 

(1)  Comparisons  of  total  versus  dissolved  concentrations  for  each  con¬ 
stituent  sample  pair,  and  laboratory  reruns  of  both  parameters  If 
the  dissolved  value  was  greater  than  the  total  value; 


(2)  Spatial  comparisons  between  and  within  stations  to  determine  if 
any  given  value  looked  suspicious,  and  reruns  fbr  appropriate 
samples;  and 

(J)  Deletion  of  questionable  values  from  the  data  files  if  data  were 
still  unacceptable  after  rerun  attempts. 

Additional  procedures  were  implemented  throughout  the  study  to  assess 
the  composite  ;rror  resulting  from  sample  collection  and  handling  in  the 
field  and  sample  analyses  in  the  laboratory.  These  additional  procedures 
included : 

(1)  U.S.  Geological  Survey  personnel  periodically  being  accompanied  in 
the  field  by  representatives  of  the  U.S.  Army  Corps  of  Engineers 
from  the  Mobile  District  Office  for  an  inspection  of  field  opera¬ 
tive  procedures; 

(2)  Collection  of  duplicate  samples  from  randomly  selected  sites  and 
analyses  of  these  duplicates  by  the  U.S.  Army  Corps  of  Engineers's 
South  Atlantic  Division  Laboratory; 

(3)  Collection  for  duplicate  analyses  of  10  percent  of  the  water  chem¬ 
istry,  chlorophyll,  adenosine  triphosphate  ,  and  bac  te r  io log ica  1 
samples  collected  during  this  stud’’,  and  determination  of  repro¬ 
ducibility  in  sample  collection  and  analyses  (table  5);  and 

(A)  Collection  in  duplicate  of  b(J  percent  of  those  samples  collected 
for  metals  analyses  and  'spiking"  of  samples  with  predetermined 
amounts  of  these  metals  for  determination  of  percent  recovery 
(table  5).  Samples  collected  for  calculation  of  percent  recovery 
analysis  for  iron,  manganese,  zinc,  calcium,  magnesium,  potassium, 
and  sodium  analyses  were  prepared  according  to  the  following  pro¬ 
cedure:  Samples  "spiked”  for  t  tal  constituent  analysis  were  pre¬ 

pared  by  first  adding  a  small,  known  volume  of  a  standard  solution 
of  metals  to  a  500-mL  volumetric  flask,  acidifying  with  redistil¬ 
led  16  N  nitric  acid  to  a  pH  less  than  2,  and  then  filling  to 
volume  with  sample  water.  Samples  "spiked"  for  dissolved-constiu- 
ent  analysis  were  similarly  prepared,  but  with  a  100-mL  volumetric 
fla6k  Instead  of  a  500-mL  flask.  Dates  of  preparation  of  stan¬ 
dards,  analyses,  and  constituent  concentrations  are  presented  in 
table  6. 

Due  to  Inherent  problems  in  analytical  and  field  collection  methods,  no 
established  methods  exist  for  the  quality  control  of  planktonic  and  benthic 
flora  and  fauna.  Therefore,  quality-assurance  procedures  could  not  be  pro¬ 
vided  for  the  biological  samples. 


QUALITY  CONTROL  DATA  PRESENTATION  AND  DISCUSSION 

Results  of  duplicate  and  field  "spiked"  sample  analyses  were  used  to 
evaluate  the  accuracy  and  precision  of  the  water-quality  data.  These 
observed  variations  in  the  analytical  results  are  a  reflection  of  the  com¬ 
posite  of  determinant  and  indeterminant  error  in  sample  collection,  hand¬ 
ling,  and  analysis. 

The  percent  relative  deviation  of  a  sample  pair  was  adopted  as  a  meas¬ 
ure  of  central  tendency  for  all  chemical,  biological,  and  bacteriological 
replicates.  This  statistic  was  computed  according  to  the  equation: 

relative  deviation,  in  percent  -  [lx^  -  JTl/x]  [  10U ]  (1) 

where  xj  “  constituent  value  of  one  member  of  a  sample  pair, 
and  "x  ■  mean  constituent  value. 


Table  6. — Analy1.*  of  atandard  'Joint Iona  tried  to  prepare  “spiked"  a.icplra  v»b?t (fed  to  (be 
Atlanta  Central  Water -Qua  1 1 1 y  laboratory,  U.S.  Ccologl-  *\  Survey 


i 

(*U 

concentration*  In  mllllgrao*  per  liter.  +, 

not  required 

for  lb  la  d.it  a-  c  ■>  1  1  ec  t  Ion 

trip) 

.0 

Data 

Constituent  concentration 

Period 

of 

analysis 

Iron,  Manga- 
Iron,  dla-  neae, 
total  aolved  total 

Marga- 

neae ,  ’Inc, 

dla-  total 

solved 

Cal-  Hag- 

ctu*,  neilua 
total  total 

Potat- 

,  alua,  Sodlua, 

tota  1  ton  1 

ot 

ini' 

*-  -d 

The  percentage  distribution  of  relative  deviations  from  replicate  anal¬ 
yses  of  water-quality  samples  are  presented  in  table  7.  The  sampling  fre¬ 
quency  was  the  same  for  most  constituents,  however,  the  number  of  sample 
pairs  is  highly  variable  because  not  all  data  were  used  in  the  computations. 
Any  data  pair  in  which  one  member  equals  zero  will,  by  definition,  give  a 
percent  relative  deviation  of  100  regardless  of  the  difference  between  the 
two  values.  Thus  table  7  presents  statistical  information  only  for  those 
sample  pairs  having  two  nonzero  values.  No  data  are  presented  for  total 
sulfidt  because  of  he  large  number  of  zero  values. 

The  majority  of  relative  deviations  for  all  constituents  analyzed  are 
less  than  10  percent.  For  example,  results  of  the  dissolved  manganese  anal¬ 
ysis  on  65  sample  pairs  indicated  that  85  percent  of  the  sample  pairs  (55 
pairs)  were  within  the  0-5  percent  relative  deviation  category.  Total  alka¬ 
linity,  bicarbonate,  dissolved  and  total  organic  carbon,  and  total  zinc  had 
a  sizable  percentage  of  relative  deviations  in  the  11-  to  20-percent  cate¬ 
gory.  This  observation  does  not  necessarily  imply  poor  field  and(or)  ana¬ 
lytical  technique.  Total  alkalinity  and  bicarbonate,  for  example,  are 
unstable  constituents  and  subject  to  more  variability  than  other  constitu¬ 
ents.  Generally,  the  duplicate  analysis  data  indicate  that  the  methodolo¬ 
gies  used  produced  reliable  data. 

The  same  measure  of  central  tendency  was  used  to  evaluate  the  analyses 
f  "spiked"  samples.  "Spiked”  samples  were  always  prepared  from  one  of  the 
replicate  samples.  Thus  the  two  values  used  to  compute  the  relative  devi¬ 
ation  represent  a  "predicted  versus  actual"  comparison  and  the  statistic  is 
more  properly  referred  to  as  a  relative  error.  The  predicted  value  in 
equation  (1)  becomes  the  "x"  terra  and  the  actual  (measured)  value  becomes 
the  x  term. 

The  percentage  distribution  of  relative  errors  for  spiked  metal  samples 
is  given  in  table  8.  float  relative  errors  were  within  6-10  percent  category 
and  for  some  constituents  many  relative  errors  were  within  5  percent  cate¬ 
gory,  which  indicates  a  high  degree  of  accuracy  for  those  determinations. 

Analysis  of  duplicate  biological  samples  indicated,  for  the  most  part, 
consistency  in  both  field  preparation  and  laboratory  analysis.  Data  are 
presented  in  table  9  for  chlorophyll  a^,  adenosine  tr l phosphate ,  and  fecal 
collform  and  fecal  streptococci  indicator  bacteria.  Though  the  percentage 
distributions  of  relative  deviations  for  these  parameters  are  shifted  more 
toward  higher  percentage  categories,  the  results  are  judged  to  be  reason¬ 
able,  considering  the  inherent  variability  of  biological  samples.  Part  of 
the  variability  in  the  ATP  duplicates  can  probably  be  attributed  to  field 
problems  associated  with  the  extraction,  preservation,  and  shipment  of  this 
highly  unstable  compound.  Statistical  data  for  duplicate  chlorophyll  _b 
samples  are  not  reported  due  to  the  large  number  of  zero  values. 


DATA  PRESENTATION 

This  section  presents  and  summarizes  the  physical,  chemical,  and  bio¬ 
logical  data  collected  In  West  Point  Reservoir  and  the  Chattahoochee  River 
below  West  Point  Dam  for  the  study  period.  All  of  the  data  also  are  pre¬ 
sented  in  tabular  form  in  Appendix  C-F.  Summary  (means  and  ranges)  tables 
of  all  the  data  are  presented  In  Appendix  B. 


Table  7. — Distribution  of  relative  deviation*  for  replicate  analyse*  of  selected  witer-quallty  samples 
collected  In  and  downs) resa  froa  West  Point  Reservoir,  April  1978-Jocen'er  1979 


Nui*  -er 
ot 

saaple 

pelrs 


Percentage  of  saaple  pairs  whose  relative  deviation 
falls  within  the  indicated  percentage  category 


0-5  6-10  11-20  21-30  31-40  41-50  51-60  61-70  71-80  81-90  91-100 


Sodium,  total 


Distribution  of  relative  deviations  for  replicate  analyses  of  selected  biological  samples 
collected  in  and  downstream  from  West  Point  Reservoir,  April  1978-Deceraber  1979 


In  Appendix  B,  mean  values  have  been  calculated  with  respect  to  annual 
stratification-destratification  cycles  (stratified  versus  unstratified, 
above  and  below  the  thermocline);  changing  flow  conditions  in  the  Chatta¬ 
hoochee  River  below  West  Point  Dam  (maximum  versus  minimum  daily  release); 
and  depth  weighted.  Mean  values  are  given  only  to  illustrate  temporal  and 
longitudinal  :rends.  Obviously,  seasonal  perturbations  and  anomalies  are 
masked  by  meat  values. 

For  the  purpose  of  the  following  discussion.  West  Point  Reservoir  is  a 
monoraic" ic  system  that  undergoes  an  annual  thermal  stratification-destrati¬ 
fication  cycle  in  four  distinct  stages:  (1)  The  onset  of  stratification 
(thermal  density  layering)  in  the  spring,  (2)  a  stratified  period  during  the 
summer,  (3)  a  fall  mixing  period  or  turnover,  and  (4)  a  winter  unstratified 
period.  The  significance  of  the  spatial  and  temporal  effects  of  thermal 
stratification  in  West  Point  Reservoir  and  on  the  Chattahoochee  River  down¬ 
stream  from  West  Point  Dam,  however,  will  be  covered  in  much  greater  detail 
in  the  discussion  section  which  follows. 


Physical  and  Chemical  Parameters 

Water-quality  physical  measurements  and  chemical-concentration  data  at 
stations  in  West  Point  Reservoir  and  the  Chattahoochee  River  below  West 
Point  Dam  for  the  study  period  are  presented  in  Appendix  C-l  and  C-4.  Means 
a  .d  ranges  of  physical  and  chemical  parameters  are  presented  in  Appendix 
B-l,  B-2,  B-3,  and  B-4.  Graphs  showing  variations  in  water-quality  parame¬ 
ters  with  reservoir  depth  are  presented  in  Appendix  C-2  and  C-5,  and  iso- 
pieths  showing  the  longitudinal  variations  in  physical  and  chemical  parame¬ 
ters  are  presented  in  Appendix  C-3  and  C-6. 


Water  temperature  - 

For  the  study  period,  mean  water  temperatures  within  the  reservoir 
ranged  from  14.7°C  (CH-03A)  to  27.9°C  (CH-04).  Minimum  water  temperatures 
during  the  unstratified  periods  ranged  from  6.0°C  (CH-04)  to  11.3°C  (CH- 
1 1 A ) .  Above  the  thermocline,  maximum  water  temperatures  ranged  from  26.8°C 
(CH-12)  to  30.9°C  (CH-04)  during  stratified  periods,  whereas,  below  the 
thermocline,  maximum  water  temperatures  during  the  same  periods  ranged  from 
24 . 9°C  (CH-03C )  to  27.5°C  (CH-03A). 

During  unstratlfied  periods,  mean  water  temperatures  of  the  Chattahoo¬ 
chee  River  downstream  from  West  Point  Dam  ranged  from  16.1°  to  16.2°C  during 
maximum  daily  release  periods  and  17.7°  to  17.9°C  during  minimum  daily  re¬ 
lease  periods.  Mean  water  temperatures  during  stratified  periods  were  1*- 
4°C  cooler  during  maximum  daily  release  periods  than  during  minimum  dally 
release  periods.  In  1978,  for  example,  mean  water  temperatures  ranged  from 
21.9°  to  22.7°C  during  maximum  daily  release  periods,  24.2°  to  23.7°C  during 
minimum  daily  release  periods,  and  in  1979,  24.0°  to  25.5°C  versus  24.2°  to 
25. 4°C. 


Specific  conductance  - 

Mean  specific  conductance  during  unstratified  periods  ranged  from  44 
umho/cm  at  station  CH-04  to  69  uraho/cm  at  station  CH-07.  The  specific  con¬ 
ductance  values  measured  in  the  undeveloped  upper  Wehadkee  Creek  during  the 
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study  period  ranged  from  30  to  106  umho/cm;  whereas,  in  urban  watersheds 
trititary  to  West  Point  Reservoir,  such  as  Yellow jacket  Creek,  the  range  was 
from  48  to  230  uaho/cm.  Specific  conductance  changed  very  little  downstream 
in  the  reservoir  during  unstratified  periods. 

During  the  warmer  months,  mecn  specific  conductances  of  63  to  94 
umho/cm  above  and  below  the  thecuocl  ..ne  were  associated  with  the  effects  of 
thermal  stratification.  The  highest  values  were  recorded  in  anoxic  hypolim- 
netic  waters  and  ranged  from  77  (CH-03C)  to  230  (CH-08)  umho/cm.  During  the 
1978  stratified  period,  there  was  a  sharp  decrease  in  specific  conductance 
above  the  chermocli  te  from  CH-10  to  Cd-03C.  Below  the  thermocline,  mean 
conductances  were  relatively  constant  downstream  to  CH-07,  and  then  de¬ 
creased  slightly  to  CH-03C.  In  1979,  specific  conductance  above  the  thermo- 
cline  was  nearly  constant,  with  the  exception  of  an  increase  at  CH-05A.  Be¬ 
low  the  thermocline,  mean  specific  conductances  increased  downstream  to 
CH-03C. 


Specific  conductance  varied  little  in  vertical  profile  at  the  dam  pool 
(CH-O'.'C),  which  resulted  in  little  variation  of  specific  conductance  in  the 
Chattahoochee  River  downstream  from  West  Point  Dam.  Neither  varying  flow 
conditions  nor  season  seemed  to  have  much  Influence  on  specific  conductance 
values;  means  ranged  from  60  to  73  umho/cm  during  the  entire  study  period. 
Specific  conductances  of  maximum  daily  release  water  remained  relatively 
constant.  Minimum  daily  release  water,  however,  showed  a  downstream  in¬ 
crease  from  station  CH-01B  to  station  CH-01D.  The  increase  is  probably  due 
to  inputs  of  treated  wastes  to  the  Chattahoochee  River  from  LaGrange,  Ga . , 
and  Lanett,  Ala. 


Oxidation-reduction  potential  - 

Redox  'oxidation-reduction)  potential  values  ranged  from  a  mean  of  263 
uV  in  Wehadkee  Creek  (CH-13)  to  a  mean  of  393  mV  at  CH-12  in  the  main- 
channel  headwaters  of  the  reservoir.  Maximum  redox  potentials  (645-690  mV) 
characteristic  of  highly  oxygenated  waters  occurred  during  unstratified 
periods.  Redox  potentials  remained  relatively  constant  with  depth  during 
the  unstratified  periods.  With  the  onset  of  thermal  stratification,  there 
was  a  gradual  increase  In  redox  potential  from  the  water  surface  to  the 
epi limnial-metalimnial  boundary,  and  a  drastic  decrease  in  redox  potential 
from  the  hypolimnial-metalimnial  boundary  to  the  reservoir  bottom.  Minimum 
redox  potentials  were,  therefore,  recorded  in  anoxic  hypolimnetic  waters 
during  stratified  periods  and  ranged  from  50  mV  at  CH-08  to  415  mV  at  CH-10. 
Mean  redox  potentials  below  the  thermocline  during  stratified  periods  in 
both  1978  and  1979  were  lower  in  Yellowjacket  and  Wehadkee  Creeks  than  in 
the  main  channel. 

Redox  potentials  in  the  Chattahoochee  River  downstream  from  West  Point 
Reservoir  were  generally  lower  during  maximum  daily  release  periods  than 
during  minimum  daily  release  periods.  The  lowest  values  recorded  during 
maximum  daily  release  ranged  from  190  to  245  mV  and  during  minimum  daily 
release  from  235  to  390  mV.  During  unstratified  periods,  the  difference  in 
redox  potentials  between  maximum  and  minimum  daily  release  waters  was  slight 
compared  to  redox  potentials  of  maximum  and  minimum  dally  release  waters 
during  stratified  periods.  Mean  redox  potentials  in  the  Chattahoochee  River 
downstream  from  West  Point  Reservoir  were  generally  higher  during  unstrati¬ 
fied  periods  (560  to  575  mV)  than  during  stratified  periods  (375  to  535  mV), 
and  generally  increased  with  distance  downstream  from  the  dam. 
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Mean  DO  (dissolved-oxygen)  concentrations  ranged  from  6.7  mg/L  at  CH-08 
to  8.5  mg/L  at  CH-12  during  the  unstratified  periods  and  from  <0.1  mg/L  at 
several  sampling  sites,  to  13.4  mg/L  at  CH-07  during  the  stratified  periods. 
During  strati  <.  ication ,  the  hypolimnetic  waters  became  anoxic  (DO  <0.1  mg/L), 
or  nearly  so,  from  CH-10  downstream  to  the  dam  pool.  On  the  other  hand,  the 
epilimnetic  waters  were  often  supersaturated  as  a  result  of  autotrophic 
photosynthetic  activity. 

Mean  DO  concentrations  in  the  Chattahoochee  River  downstream  from  West 
Point  Dam  were  substantially  lower  during  stratified  periods  (4.6  versus  7.7 
mg/L)  due  to  the  release  of  anoxic  hypolimnetic  water  and  were  noticeably 
lower  during  maximum  daily  release  periods  than  during  minimum  daily  release 
periods.  For  example,  when  the  reservoir  was  unstratified,  mean  concentra¬ 
tions  in  the  river  below  the  dam  ranged  from  7.2  to  7.5  mg/L  during  maximum 
daily  release  periods  and  from  7.7  to  8.2  mg/L  during  minimum  dally  release 
periods.  During  stratified  periods,  mean  < oncent rat  ions  ranged  from  3.3  to 
4.9  mg/L  during  maximum  daily  release  and  from  5.2  to  6.0  mg/L  during  mini- 
mun  daily  release.  Higher  DO  concentrations  during  minimum  release  periods 
were  a  result  of  minimum  daily  release  water  having  more  surface  area  to 
water  volume  for  reaeration  and  longer  time  of  travel  (more  time  for  reaera- 
tio  •  to  occur)  between  measurement  sites  than  maximum  dally  release  water. 


£H  - 

pH  values  ranged  from  5.4  (dam  pool)  to  8.4  (CH-10)  during  unstrati¬ 
fied  periods.  During  stratified  periods,  pH  values  below  the  thermocline 
ranged  from  5.2  (CH-08)  to  7.4  (CH-03C),  and  above  the  thermocline  ranged 
from  5.4  (CH-08)  to  9.8  (CH-03C). 

Stratification  in  the  reservoir  had  a  noticeable  influence  on  the  pH  of 
the  Chattahoochee  River  downstream  from  West  Point  Dam.  Release  of  anoxic 
hypolimnetic.  waters  during  the  stratified  periods  resulted  in  lower  pH 
values  during  maximum  daily  release  periods.  In  1978,  mean  pH  values  ranged 
from  5.8  to  6.3  during  maximum  dally  release  periods  and  6.0  to  6.8  during 
minimum  daily  release  periods.  In  1979,  mean  pH  values  ranged  from  6.0  to 
6.4  during  maximum  daily  release  as  compared  to  6.3  to  6.6  during  minimum 
daily  release  periods.  During  unstratified  periods  within  the  reservoir, 
however,  there  was  little  difference  in  pH  values  between  maximum  and  mini- 
mun  daily  release  water.  Mean  pH  values  ranged  from  6.4  to  6.5  during  maxi¬ 
mum  daily  release  and  6.3  to  6.5  during  minimum  dally  release. 


The  upper  layer  of  water  in  which  light  supports  biological  productiv¬ 
ity  is  called  the  euphotic  zone.  The  base  of  the  euphotic  zone  is  the  depth 
at  which  the  light  Intensity  is  1  percent  of  that  at  the  surface  and 
approximates  the  depth  at  which  the  rate  of  photosynthesis  and  the  rate  of 
respiration  are  equal.  The  quantity  of  light  and  the  depth  to  which  light 
penetrates  are  therefore  significant  factors  in  determining  the  amount  and 
form  of  biological  productivity. 


Euphotic  depth  values  within  the  main  channel  of  the  reservoir  ranged 
from  1  m  (CH-11A)  to  6  m  (CH-03C).  The  longitudinal  distribution  of 


euphotic  depth  and  its  relation  to  total  seston  for  selected  sampling  trips 
is  illustrated  in  figure  3.  Total  seston  is  defined  as  the  weight  of  the 
total  suspen.ied  matter  in  water  and  includes  both  living  and  nonliving 
material.  In  the  lotic  section  of  the  reservoir,  euphotic  depth  probably 
was  a  function  of  the  loading  of  nonf  i  Iterable  residue  (suspended  solids), 
whereas  in  the  lentic  section,  it  was  mostly  a  function  of  biological 
activity. 

The  classical  subjective  Secchi  disc  visibility  depth  was  also  deter¬ 
mined.  Mean  transparencies  ranged  from  0.49  m  at  CH-11A  to  1.60  m  at  CH- 
03C.  The  lowest  values  recorded  ranged  from  0.15  to  0.55  m  during  periods 
of  heavy  rainfall  and  subsequent  runoff  and  the  highest  values  recorded 
during  summer  low-flow  periods  ranged  from  0.65  to  2.20  m.  The  relation 
between  Secchi  disc  visibility  depth  and  euphotic  depth  (measured  by  a  sub¬ 
marine  photometer)  is  illustrated  in  figure  4.  The  values  of  the  Secchi- 
disc  visibility  measurements  were  approximately  30  percent  of  those  deter¬ 
mined  by  the  submarine  photometer. 


Residue,  nonf iiterable  and  filterable,  total  - 


Mean  nor.fi Iterable-residue  concentrations  in  the  Chattahoochee  River 
upstream  from  its  confluence  with  Yellowjacket  Creek  were  about  twice  those 
downstream  from  the  confluence  (32  to  40  mg/L  versus  12  to  16  mg/L)  during 
unstratified  periods.  Mean  concentrations  above  the  thermocline  were  ex¬ 
tremely  low  at  all  stations  in  1978  and  1979  (3.0  to  5.6  mg/L).  Mean  con¬ 
centrations  below  the  thermocline  showed  a  same  sharp  drop  between  CH-07  and 
CH-05A  as  occurred  during  the  unstrati f le-4  period.  In  1978  mean  concentra¬ 
tions  were  29  to  33  mg/L  upstream  from  Yellowjacket  Creek  versus  5  to  1  7 
mg/L  downstream,  and  in  1979  mean  concentrations  were  20  to  25  mg/L  upstream 
and  8  to  20  mg/L  downstream. 

Flow  from  the  reservoir  had  little  effect  on  the  amount  of  nonfilter- 
able  residue  downstream  from  West  Point  Dam  during  stratification  periods. 
However,  water  releases  during  the  unstratified  periods  did  affect  the  con¬ 
centrations.  Means  ranged  from  12  to  22  mg/L  during  maximum  daily  release 
periods  and  from  6  to  9  mg/L  during  minimum  daily  release  periods.  Gener¬ 
ally,  mean  concentrations  did  not  show  much  variation  from  one  station  to 
another. 

Fiiterable-residue  concentrations  were  low  and  uniform  with  respect  to 
depth  and  time  at  all  stations  in  the  reservoir.  Thermal  stratification  did 
not  have  much  effect  upon  filterable  residue  distributions,  though  in  1978 
mean  and  maximum  concentrations  in  Yellowjacket  and  Wehadkee  Creeks  were 
higher  than  those  in  other  parts  of  the  reservoir.  Filterable  residue  con¬ 
centrations  in  the  Chattahoochee  River  downstream  from  West  Point  Dam  were 
about  the  same  as  in  the  reservoir,  and  did  not  vary  appreciably  with  flow 
conditions. 


Turbidity  - 

Mean  turbidities  measured  in  West  Point  Reservoir  during  unstratified 
periods  ranged  from  13  NTU  (nephelometric  turbidity  units)  at  CH-03C  to  33 
NTU  at  CH-07.  A  sharp  decrease  in  mean  turbidity  occurred  between  CH-07  and 
CH-05A.  During  stratified  periods,  mean  turbidities  were  generally  much 
higher  in  the  hypolimnion  than  in  the  epilimnion.  Above  the  thermocline. 
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mean  turbidities  for  the  reach  of  the  reservior  between  CH-10  and  CH-03C 
ranged  from  1.7  to  5.9  NTU,  whereas  below  the  thernocline  mean  values  ranged 
from  5.8  to  31  NTU. 

Flow  downstream  from  West  Point  Dam  seemed  to  have  lictle  influence  on 
turbidity  in  the  Chattahoochee  River.  Values  were  generally  less  than  10 
NTU,  but  maximum  values  between  30  and  35  NTU  were  recorded  during  some 
periods. 

Color  - 

The  color  of  water  in  lakes  and  reservoirs  depends  on  the  spectral 
quality  of  light  that  is  transmitted  through  the  surface.  Generally,  color 
is  attributable  to  dissolved  organic  matter,  such  as  humic  acids,  and  these 
compounds  typically  absorb  most  strongly  at  shorter  wavelengths  (Wetzel, 
1975). 

''Apparent"  water  color  (unfiltered  sample),  as  distinguished  from 
"true"  water  color,  was  determined  in  this  study  by  visual  comparison  with 
the  standard  platinum-cobalt  scale  (Pt-Co  units). 

Color  values  in  the  reservoir  were,  for  the  most  part,  low  and  uniform 
during  unstratified  periods  and  had  means  which  ranged  from  11  Pt  units  at 
CH-07  to  26  Pt  units  at  CH-13.  Color  values  during  both  1978  and  1979  were 
extremely  low  above  the  thermocline.  Mean  color  values  ranged  from  15  to  20 
Pt  units  during  1978  and  from  4.2  to  12  Pt  units  in  1979.  In  contrast,  mean 
color  values  were  substantially  higher  below  the  thermocline  at  all  stations 
and  ranged  from  30  to  70  Pt  units  in  1978  and  from  30  to  39  Pt  units  in 
1979.  An  extremely  high  color  value  of  400  Pt  units  was  measured  in  the 
hypolimnion  of  Yellowjacket  Creek  (Cll-08)  during  summer  stratification  in 
1978.  Relatively  high  color  values  below  the  thermocline  occur  because 
reduction  reactions  in  anoxic  bottom  waters  often  cause  the  release  of 
highly  colored  substances  from  sediment. 

Alkalinity  - 

Mean  alkallnities  (mg/L  as  CaCOj)  in  West  Point  Reservoir  for  the 
entire  sampling  periods  ranged  from  12  rag/L  in  the  Chattahoochee  River  head¬ 
waters  (CH-11A)  to  15  mg/L  In  Yellowjacket  and  Wehadkee  Creeks  (CH-08,  CH- 
13).  Although  total  alkalinity  did  not  vary  appreciably  with  depth  or 
season  at  most  stations  in  the  reservoir,  substantially  higher  values  were 
measured  in  the  hypolimnion  of  Yellowjacket  Creek  (52  mg/L  in  1978  and  46 
mg/L  in  1979).  Total  alkaLlnlty  downstream  from  West  Point  Dam  apparently 
was  not  appreciably  affected  by  stratification  and  seasonal  water  dis¬ 
charges.  Means  and  ranges  for  downstream  river  stations  were  similar  to 
those  measured  upstream  from  the  dam. 


Carbon  dioxide  - 

Carbon  dioxide  concentrations  were  calculated  from  field  measurements 
of  pH  and  laboratory  determinations  of  alkallnLty.  Means  for  the  entire 
sampling  period  (reservoir  only)  ranged  from  9.1  mg/L  at  CH-12  to  16  mg/L  at 
CH-04.  The  greatest  ranges  in  C02  concentrations  were  observed  dering 
periods  of  thermal  stratification.  Epiliranetic  concentrations  were  usually 
less  than  5.0  mg/L  because  of  photosynthetic  uptake  of  CO2  by  phytoplankton. 


Associated  pH  values  were  often  greater  than  8.0  near  the  surface.  High  CO2 
concentrations  were  calculated  for  hypolimnetic  waters  liaving  pH  values  less 
than  5.5.  Maximum  concentration)  under  these  conditions  ranged  from  72  mg/L 
at  CH-05A  to  180  mg/L  at  CH-08. 

In  ti»e  Chattahoochee  River  downstream  from  the  dam,  mean  concentrations 
of  CO2  during  the  winter  were  low  and  did  not  vary  appreciably  with  changing 
flow  conditions,  but  release  of  anoxic  hypolimnetic  water  during  stratified 
periods  substantially  increased  the  CO2  levels  during  high  flow  ( i  7  to  39 
mg/L  versus  5.5  to  31  mg/L  in  1978  and  13  to  41  mg/L  versus  8  to  1 6  mg/L  in 
1979). 


Bicarbonate  - 


Results  of  bicarbonate  analyses 
fcy  alkalinity  determinations  and  are 
through  the  equation:  (HCO3]  =  1.22 


reflect  the  same  information  provided 
related  to  calcium  carbonate  alkalinity 
x  alkalinity  (as  CaCO-j). 


Sulfur,  sulfate,  dissolved 


Mean  concentrations  of  the  sulfate  ion  measured  in  West  Point  Reservoir 
were  low,  with  means  for  the  entire  sampling  period  ranging  from  2.7  mg/L  at 
CH-04  to  7 . 2  mg/L  at  CH-12.  The  greatest  extremes  were  found  at  CH-08 
(Yellowjacket  Creek)  and  ranged  from  2.0  to  11  mg/L.  Varying  flow  condi¬ 
tions  downstream  from  West  Point  Uara  also  showed  no  apparent  influence  on 
sulfate  concentrations  in  the  Chattahoochee  River.  Sulfate  concentrations 
downstream  from  West  Point  Dam  were  less  variable  than  those  in  the  reser¬ 
voir,  with  means  ranging  from  5.4  to  6.1  mg/L  and  extremes  ranging  from  3.2 
to  8.9  rag/L. 


Sulfur,  sulfide,  total  - 

Sulfide  was  found  to  be  present  only  when  the  reservoir  was  stratified. 
In  the  reservoir,  concent rac Lons  ranged  from  0. 1U  mg/L  at  station  CH-03C  to 
0.80  mg/L  at  stations  CH-08  and  CH-05A.  During  stratified  periods,  release 
waters  downstream  from  West  Point  Dam  contained  appreciable  amounts  of  sul¬ 
fide  ranging  from  0. 10  to  2.80  mg/L.  The  maximum  value  (2.80  mg/L)  was 
measured  at  the  Lanett,  Ala.,  city  water  intake  (CH-01B).  Hydrogen  sulfide 
odor  was  often  prevalent  downstream  from  the  dam  immediately  after  release. 


Chloride,  dissolved  - 


Mean  chloride  concentrations  in  West  Point  Reservoir  were  extremely  low 
during  the  period  of  study,  ranging  frora  3.5  to  4.4  mg/L.  Extremes  ranged 
from  2.0  to  5.0  mg/L.  Mean  concentrations  downstream  from  West  Point  Dam 
ranged  from  2.8  to  4.9  mg/L  and  extremes  ranged  from  2.8  to  6.0  mg/L. 


Nutrient  Parameters 


Nutrient  concentration  data  at  stations  in  West  Point  Reservoir  and  the 
Chattahoochee  River  below  West  Point  Dam  for  the  study  period  are  presented 
'n  Appendix  C-7.  Means  and  ranges  of  nutrient  concentrations  are  presented 
in  Appendix  B-5.  Graphs  showing  variations  in  nutrient  concentration  with 


reservoir  depth  are  presented  in  Appendix  C-8,  and  isopleths  showing  the 
longitudinal  variations  in  nutrient  concentration  are  presented  in  Appendix 

C-9. 


Phosphorus,  total  - 

Mean  total  phosphorus  concentrations  during  unstratified  periods  ranged 
from  0.04  mg/L  at  CH-03C  to  0.27  mg/L  at  CH-12.  Both  total  and  suspended 
phosphorus  decreased  appreciably  downstream  from  Franklin,  Ga .  ,  (CH-12)  to 
the  dam  pool  (CH-03C.1.  Generally,  total  phosphorus  measured  in  release 
waters  downstream  from  West  Point  Dam  reflected  concentrations  at  tne  dam 
pool  during  unstratified  periods.  Mean  concent  rat  ion;  in  the  release  waters 
ranged  from  0.03  to  0.06  mg/L.  Flow  conditions  had  Little  effect  on  the 
total  phosphorus  measured  at  downstream  stations. 

Thermal  stratification  in  the  reservoir  was  found  to  be  a  factor 
affecting  the  vertical  distribution  of  total  phosphorus .  Meat  total  phos¬ 
phorus  in  the  reservoir  during  the  1978  and  1979  stratification  periods 
ranged  from  0.02  to  0.07  mg/L  above  the  thermocline  and  ranged  from  0.05  to 
0.15  mg/L  below  the  thermocline.  Total  phosphorus  concentrations  in  the 
water  column  decreased  substantially  downstream  toward  the  dam  pool  (0.20  to 
0.43  mg/L  at  CH-12  compared  with  0.00  to  0.13  at  CH-03C).  Total  phosphorus 
co  icentrations  in  the  reach  of  the  Chattahoochee  River  downstream  from  the 
riservoir  ranged  from  0.01  to  0.12  mg/L  during  both  years.  The  concentra¬ 
tions  during  periods  of  maximum  release  were  slightly  lower  from  those 
during  periods  of  minimum  release. 


Phosphorus,  orthophosphate,  dissolved  - 

Dissolved  orthophosphate  concentrations  in  the  reservoir  decreased  in 
the  downstream  direction  from  CH-12  to  CH-03C.  Mean  concentrations  during 
unstratified  periods  ranged  from  0.01  to  0.12  mg/L.  During  stratified 
periods  of  1978-79,  mean  concentrations  ranged  from  <0.01  to  0.03  u.g/L  above 
the  thermocline  and  ranged  from  0.01  to  0.08  mg/L  below  the  thermocline. 
During  stratified  periods,  epiiimnetic  concentrations  of  dissolved  ortho¬ 
phosphate  from  CH-10  downstream  to  CH-03C  were  at  times  below  detection 
limits  (<0.01  mg/L),  while  hypolimnetic  concentrations  were  measured  c.s  high 
as  0.20  mg/L  (Yel low jacket  Creek).  Dissolved  or thopnosphate  concentrations 
In  the  Chattahoochee  River  downstream  from  the  reservoir  ranged  from  <0.0i 
to  0.08  mg/L.  Variations  in  flow  from  the  reservoir  had  little  effect  on 
the  dissolved  orthophosphate  concentrations  measured  at  downstream  stations. 


Nitrogen,  nitrite  plus  nitrate,  total  - 

In  general,  nitrite  plus  nitrate  concentrations  in  West  Point  Reservoir 
were  lower  during  stratified  than  during  unstratified  periods.  During 
stratified  periudj,  above  the  the rmoc 1 ine ,  mean  concentrations  In  the  main 
channel  ranged  from  0.0/  to  0.40  mg/L  and  below  the  the  r  raoc  1  i ne ,  mean  con¬ 
centrations  ranged  from  0.14  to  0.72  mg/L.  During  the  unstratified  periods, 
mean  nitrite  pin*'  nitrate  concentrations  ranged  from  0.49  to  0.74  mg/L  in 
the  main  rliunne!  and  f  r  aa  0.  10  to  0.58  mg/L  In  Yellowjacket  and  Wehadkee 
Creeks.  In  the  '  rial  ahoochee  River  downstream  from  West  Point  Dam,  mean 
concentrations  of  nitrite  plus  nitrate  ranged  From  0.39  to  0.52  mg/L  dirlng 
•  lie  unstratified  ;.eii  ..is,  and  from  0.08  to  0.17  mg/L  during  stratified 
pe r lod  s . 


nitrogen,  ammonia,  total  - 

Mean  ammonia  concentrat  lone  during  tlie  unstratified  periods  ranged  from 
0.15  mg/L  (CH-11A)  to  0.29  mg/L  (CH-10)  in  the  main  channel  and  from  0.11 
mg/L  (CH-04)  to  0.29  mg/L  (CH-OP)  in  the  tributaries.  Stratification  had  a 
pronounced  effect  on  the  vertical  distribution  of  ammonia  in  the  reservoir. 
Mean  concentrations  during  the  stratified  periods  ranged  from  0.02  to  0.08 
mg/L  above  the  thermocline.  below  the  thermocline,  mean  ammonia  concentra¬ 
tions  were  relatively  high  and  ranged  from  0.30  to  0.65  mg/L  in  the  main 
channel  and  from  0.28  to  0.84  mg/L  in  both  major  tributaries.  The  highest 
observed  concentration  was  2.90  mg/L  in  Yellow jacket  Creek  (CH-08).  Mean 
ammonia  concentrations  in  the  Chattahoochee  River  downstream  from  the  dam 
during  the  unstratified  periods  in  the  reservoir  ranged  from  0.12  to  0.16 
mg/L  during  maximum  daily  release  compared  to  0.u9  to  0.13  mg/L  during  mini¬ 
n'  im  daily  releases.  Release  of  anoxic  hypoliinnial  waters  during  stratified 
periods  resulted  in  even  greater  increases  in  ammonia  concentrations.  Mean 
concentrations  in  inaximum  daily  release  waters  ranged  from  0.16  to  0.29  mg/L 
end  in  minimum  daily  release  waters  mean  concentrations  of  ammonia  ranged 
from  0.08  to  0.23  mg/L. 


Nitrogen,  organic,  total  - 

Mean  concentrations  ranged  from  0.24  mg/L  (CH-13)  to  0.35  mg/L  (CH-12) 
during  unstratified  periods.  Mean  organic  nitrogen  concentrations  during 
stratified  periods  ranged  from  0.33  to  0.57  mg/L  above  the  thermocline  and 
ranged  from  0.13  to  0. 3b  mg/L  below  the  thermocline.  The  highest  observed 
concentrations  of  organic  nitrogen  (1.0  mg/L)  occurred  at  CH-08  and  CH-07. 

Organic  nitrogen  concentrations  in  the  Chattahoochee  River  downstream 
from  West  Point  Uam  were  about  the  same  as  in  the  reservoir,  and  did  not 
vary  appreciably  with  season  or  with  flow  from  the  reservoir. 


Carbon,  organic,  total,  and  organic,  dissolved  - 

TOC  (total  organic  carbon)  and  DOC  (dissolved  organic  carbon)  concen¬ 
trations  measured  in  West  Point  Reservoir  during  the  study  period  were  low 
and  varied  Little,  either  spatially  or  temporally.  Mean  TOC  concentrations 
during  the  unstratified  periods  ranged  from  3.5  to  4.5  mg/L.  Data  collected 
during  stratified  periods  indicated  slightly  more  TUC  present  in  .the  epilira- 
nion  than  In  the  hypolimnion  at  most  stations.  Mean  TOC  concentrations  in 
the  Chattahoochee  River  downstream  from  the  dam  were  slightly  lower  than 
those  in  the  reservoir  and  showed  no  appreciable  difference  with  fiow  from 
the  reservoir. 

With  the  exception  of  stations  CH-12  and  CH-11A,  most  of  the  organic 
carbon  present  was  in  the  dissolved  phase.  Mean  DOC  concentrations  during 
unstratified  periods  ranged  from  2.5  mg/L  at  CH-ilA  to  3.5  mg/L  at  CH-08  in 
the  reservoir  and  from  2.6  mg/L  (CH-01A  during  minimum  daily  release)  to  3.9 
mg/L  (CH-01D  during  minimum  dally  release)  in  the  Chattahoochee  River  down¬ 
stream  from  West  Point  Dam. 


Metal  Parameters 


Metal  concentration  data  from  stations  in  West  Point  Reservoir  and  the 
Chattahoochee  River  below  West  Point  Dam  for  the  study  period  are  presented 
in  Appendix  C-10.  Means  and  ranges  of  metal  concentration  data  are  presen¬ 
ted  in  Appendix  B-6.  Graphs  showing  variations  in  iron  concentration  with 
reservoir  depth  are  presented  in  Appendix  C-ll,  and  isopleths  showing  the 
longitudinal  variations  in  iron  concentration  are  presented  in  Appendix 
C-12. 


Sodium,  calcium,  potassium,  and  magnesium,  totals  - 

The  major  alkali  and  alkaline  earth  metals  measured  in  West  Point 
Reservoir  and  the  Chattahoochee  River  downstream  from  West  Point  Dam  display 
the  abundance  ranking,  Na>Ca>K>Mg.  Mean  sodium  concentrations  ranged  from 
4.4  to  5.1  mg/L  in  the  reservoir  and  from  3.8  to  6.2  mg/L  in  the  river.  Ex¬ 
tremes  for  all  stations  sampled  ranged  from  2.9  to  7.3  mg/L.  Mean  calcium 
concentrations  ranged  from  3.4  to  4.2  mg/L  in  the  reservoir  and  from  3.3  to 
4.3  mg/L  in  the  river.  Extremes  ranged  from  2.8  to  6.5  mg/L.  Potassium 
ranged  from  1.1  to  2.1  mg/L  for  all  stations  sampled.  Magnesium,  the  least 
abundand  of  these  constituents,  showed  the  least  amount  of  variation.  Means 
ranged  from  1.1  to  1.3  mg/L  and  extremes  ranged  from  0.9  to  2.0  tig/L. 


Iron,  total  - 

Mean  total  iron  concentrations  during  unstratified  periods  ranged  from 
700  ug/L  at  CH-03C  to  2,400  ug/L  at  CH-12.  Stratification  had  a  strong  in¬ 
fluence  on  the  distribution  of  iron  in  the  reservoir.  Mean  total  iron  con¬ 
centrations  above  the  thermocline,  during  thermal  stratification  ranged  from 
120  ug/L  at  CH-05A,  CH-03C,  and  CH-13  to  250  ug/L  at  CH-10  in  1978  and  from 
120  ug/L  at  CH-03C  to  660  ug/L  at  CH-08  in  1979.  In  sharp  contrast,  mean 
concentrations  below  the  thermocline  ranged  from  880  ug/L  (CH-03C)  to  4,400 
ug/L  (CH-08)  in  1978  and  from  1,100  ug/L  (CH-07)  to  4,800  ug/L  (CH-08)  in 
1979. 


With  few  exceptions,  mean  total  iron  concentrations  in  the  Chattahoo¬ 
chee  River  downstream  from  West  Point  Dam  were  higher  during  maximum  dally 
release  periods  than  during  minimum  dally  release  periods,  and  this  pattern 
was  consistent  throughout  the  sampling  period.  Maximum  daily  release  mean 
total  iron  concentrations  ranged  from  600  to  980  ug/L  during  unstratlfled 
periods  and  from  730  to  1,040  ug/L  during  stratified  periods.  Minimum  dally 
release  mean  concentrations,  on  the  other  hand,  ranged  from  520  to  570  ug/L 
during  unstratlfled  periods  and  from  600  to  940  ug/L  during  stratified 
periods. 


Iron,  dissolved  - 

Spatial  and  temporal  patterns  in  dissolved  iron  distributions  were 
similar  to  those  observed  for  total  iron.  Mean  concentrations  during  the 
unstratified  periods  ranged  from  40  ug/L  at  CH-03C  to  700  ug/L  at  CH-08. 
Mean  concentrations  below  the  thermocline  during  thermal  stratification 
ranged  from  290  ug/L  at  CH-03C  to  3,300  ug/L  at  CH— 08  in  1978  and  from  30 
ug/L  (CH-10)  to  3,500  ug/L  (CH-08)  in  1979.  Like  total  iron,  mean  dissolved 
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iron  concentrations  in  the  Chattahoochee  River  downstream  from  the  dam  were 
much  higher  during  maximum  daily  releases  than  during  minimum  daily  releases 
when  the  reservoir  was  stratified. 


Manganese,  total  - 

Mean  tota]  manganese  concentrat  ions  during  unstratified  periods  at 
main-channel  s  tes  ranged  from  120  ug/L  at  CH-12  to  200  ug/L  at  CH-07  and 
from  330  to  470  ug/L  in  Yellow  jacket  and  Wehadk.ee  Creeks.  The  vertical 
distribution  of  total  manganese  during  thermal  stratification  was  similar  to 
that  observed  for  total  iron.  Above  the  t'nerraoc  1  ine  ,  mean  concent ra t  ions 
during  stratified  periods  were  lower  than  the  whole-water  column  mean  con¬ 
centrations  for  unstratified  periods  and  ranged  from  10  to  70  ug/L.  How¬ 
ever,  below  the  thermocline  mean  concentrations  for  both  1978  and  1979  were 
considerably  higher  than  the  unstratified  values  and  ranged  from  270  to 
2,900  ug/L. 

Mean  total  manganese  concentrations  in  the  Chat tahoochee  River  down¬ 
stream  from  West  Point  Dam  during  the  unstra t i f ied  periods  were  generally 
higher  during  maximum  daily  release  periods  than  during  minimum  daily  re¬ 
lease  periods,  though  not  by  an  appreciable  quantity.  The  difference  be¬ 
tween  concentrations  of  total  manganese  at  maximum  and  minimum  daily  release 
during  the  stratified  periods  were  substantially  increased  by  the  release  of 
anoxic  hypolimnetic  waters.  In  1978,  mean  concentrations  during  maximum 
dally  release  ranged  from  420  to  490  ug/L  as  compared  with  140  to  230  ug/L 
during  minimum  daily  release  periods  and  in  1979,  410  to  510  ug/L  at  maximum 
daily  release  periods  compared  with  270  to  390  ug/L  during  minimum  daily 
release  periods. 


Manganese,  dissolved  - 

Mean  dissolved  manganese  concentrations  during  unstratified  periods 
ranged  from  30  to  120  ug/L  in  the  main  channel  and  from  280  to  380  ug/L  in 
Yellowjacket  and  Wehadkee  Creek  tributaries.  Mean  dissolved  manganese  con¬ 
centrations  above  the  thermocline  during  stratified  periods  of  both  1978  and 
1979  ranged  from  less  than  10  to  40  ug/L.  Mean  concentrations  below  the 
thermocline  ranged  from  150  to  2,000  ug/L,  which  approached  the  total  manga¬ 
nese  concentrations. 

Dissolved  manganese  downstream  from  West  Point  Dam  varied  appreciably 
with  both  flow  and  season.  Mean  maximum  daily  release  concentrations  during 
unstratified  periods  were  only  slightly  higher  than  those  for  minimum  daily 
release  periods.  However,  during  the  stratified  period,  mean  concentrations 
were  nearly  twice  as  great  during  maximum  daily  release  periods  as  during 
minimum  daily  release  periods. 

Zinc,  total  - 

Mean  total  zinc  concentrations  during  unstratified  periods  ranged  from 
20  to  30  ug/L  in  the  reservoir  and  from  <10  to  20  ug/L  in  the  Chattahoochee 
River  downstream  from  the  dam.  Mean  concentrations  in  the  reservoir  were 


slightly  higher  during  stratified  periods  (3C  to  40  ug/L  above  the  thermo- 
cline  and  from  40  to  50  ug/L  below  the  therraocline)  than  during  the  unstrat- 
ified  periods.  Mean  concentrations  downstream  from  the  dam  ranged  from  30 
to  80  ug/L  and  did  not  vary  appreciably  with  flow. 


Biological  Parameters 

Biological  data  collected  at  stations  in  West  Point  Reservoir  and  the 
Chattahoochee  River  below  West  Point  Dam  for  the  study  period  are  presented 
in  Appendix  D-2  through  0-6.  A  summary  of  biological  analyses  are  presented 
in  Appendix  B-7  and  0-1. 


Phytoplankton  - 

The  distribution  of  total  phytoplankton  standing  stock  values  in  rela¬ 
tion  to  time  of  year  and  location  within  the  reservoir  is  shown  in  figure  5. 
The  lentic  section  of  the  reservoir  (stations  CH-10  to  CH-03C)  showed  the 
greatest  biological  activity.  During  stratified  periods,  the  highest  con¬ 
centrations  of  phytoplankton  consistently  occurred  in  the  upper  lentic,  or 
middle,  section  of  the  reservoir  (stations  CH-1U  to  CH-05A);  station  CH-07 
had  the  highest  estimated  concentration  (666,280  cells  per  mL)  In  June  1978 
(Apoendix  D-2).  The  estimates  are  only  crude  approximations  of  standing 
st  ;ck.  They  are  good  for  determining  which  species  are  present  in  water, 
i;  ut  tend  to  overemphasize  large  concentrations  of  small-cell  organisms  such 
as  those  in  West  Point  Reservoir. 

Temporal  and  longitudinal  variation  of  the  major  groups  of  phytoplank¬ 
ton  are  illustrated  in  figure  6,  and  temporal  and  longitudinal  distribution 
of  selected  common  phytoplankton  at  selected  stations  in  West  Point  Reser¬ 
voir  is  represented  in  figure  7.  Comparisons  utilizing  cell-count  data 
should  be  made  with  caution,  because  comparing  a  cell  of  one  species  with  a 
cell  of  another  species  of  different  size,  volume,  and  metabolic  production 
would  be  erroneous.  Certain  generalizations  about  the  data,  however,  can  be 
made  as  follows: 

(1)  During  stratified  periods,  the  dominant  group  in  terms  of  numbers 
per  unit  volume  was  the  blue-green  algae  (Cyanophyta) .  Agmenellun 
quadrupllcatum,  Anacystls  lncerta,  and  Lyngbya  contorta  were  the 
most  prevalent. 

(2)  The  lotic  section  (vicinity  of  CH-12)  was  represented  by  forms 
characteristic  of  benthic  riverine  communities,  for  example, 
Comphonema  parvulum  and  N'ltzschla  palea. 

(3)  The  ecotone  between  lotic  and  lentic  environments  (vicinity  of 
CH-11A)  was  characterized  by  high  species  richness  as  a  result  of 
having  representative  species  from  both  environments. 

(4)  There  was  an  increase  in  true  plankters  comprising  the  communi¬ 
ties,  as  the  distance  to  the  dam  pool  decreased. 


Chlorophyll  £  - 

All  algae  contain  chlorophyll  a.  Chlorophyll  £  is  the  molecule  that 
absorbs  light  energy  from  the  sun  and  transforms  it  into  chemical  energy  in 
the  photosynthetic  process.  Measurement  of  this  photosynthetic  pigment  can 
give  insight  into  the  quantity  of  algae  present  and,  if  measured  over  t  time 
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FIGURE  5. — Trends  in  temporal  and  longitudinal  variations  of  total  phyto 
plankton  standing  stock  in  West  Point  Reservoir,  1978  and  1979. 
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interval,  can  provide  an  estimate  of  primary  production.  Because  chloro¬ 
phyll  a  concentration  varies  with  species  and  with  environmental  and  nutri¬ 
tional  factors  which  do  not  necessarily  affect  total  algal  biomass,  esti¬ 
mates  based  on  chlorophyll  measurements  are  relatively  imprecise,  as  indi¬ 
cated  by  the  scatter  in  the  relation  presented  in  figure  8. 

In  the  lotic  section  of  the  reservoir,  the  chlorophyll  values  ranged 
from  1.12  to  9.36  ug/L  and  in  the  lentic  section,  the  values  ranged  from 
2.99  to  35.0  ug/L.  The  high  chlorophyll  values  (  2.  72-35.0  ug/L)  in  March 
1979  (Appendix  D-l)  probably  occurred  at  the  same  time  as  a  spring  diatom 
population  maxima.  This  could  not  be  substantiated  because  supportive  cell- 
count  data  were  not  obtained. 


Algal  growth  potential  - 

The  longitudinal  distribution  of  algal  growth  potential  concentrations 
for  selected  daca-collec tion  trips  is  illustrated  in  figure  9.  A  maximum 
algal  growth  potential  value  of  48.0  ug/L  was  obtained  at  the  uppermb6t 
data-col lec tion  station  (CH-12)  at  Franklin,  Ga.,  on  July  13,  1978,  whereas 
a  minimum  value  of  0.4  ug/L  was  recorded  at  the  dam  pool  station  (CH-03C)  in 
August  1978. 


Zooplankton  - 


Distribution  of  total  zooplankton  standing  stock  values  in  relation  to 
time  of  year  and  location  vithin  the  reservoir  is  represented  in  figure  10. 
The  lentic  section  of  the  reservoir  (stations  CH-10  to  CH-03C)  showed  the 
greatest  zooplankton  activity,  ranging  from  1,000  to  284,160  organlsms/m3 
( Appendix  D-3).  The  largest  concentrations  of  zooplankton  were  reported 
during  early  summer  and  autumn.  During  stratified  periods,  the  highest  con¬ 
centrations  of  zooplankton  occurred  in  the  midsection  of  the  reservoir  (sta¬ 
tions  CH-07  and  CH-05A) ;  station  CH-U5A  had  the  highest  reported  concentra¬ 
tions  (284,  160  organisms/ra 3)  in  June  1979.  Inferences  should  not  be  made 
based  on  differences  between  1978  and  1979  zooplankton  data  because  of  a 
change  in  sampling  methodology.  The  1978  data  probably  are  not  indicative 
of  the  annual  distribution  of  zooplankton  standing  stock  due  to  poor  samp¬ 
ling  design. 

The  zooplankton  communities  in  West  Point  Reservoir  consisted  primarily 
of  rotifers,  cladocerans,  and  copepods  (fig.  11).  Rotifers  were  the  pre¬ 
dominant  animal  plankters  both  spatially  and  temporally.  Cladocerans  and 
copepods  comprised  larger  fractions  of  the  communities  at  the  dam  pool  (sta¬ 
tion  CH-03C)  compared  to  upstream  stations  and  at  all  stations  during  spring 
and  autumn. 

The  temporal  and  longitudinal  distribution  of  selected  representative 
zooplankton  species  are  presented  in  figure  12.  For  the  sampling  period, 
Conochilus  unicornis  and  Keratella  crassa  were  the  most  abundant  rotifers 
and  Bosmlna  longlrostriB  and  Dlaphanosoma  brachyurum  represented  the  most 
frequently  observed  cladocerans.  Because  of  inadequacies  in  the  taxonomy  of 
larval  stages,  the  majority  of  copepod  specimens  were  riot  identified  to  the 
spec ies  level.  The  fauna  of  the  lotic  section  were  low  in  species  richness 
and  was  represented  by  forms  characteristic  of  benthic  riverine  communities. 
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FIGURE  10.  Trends  in  temporal  and  longitud:nal  variations  of  total 
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for  example,  the  Bdellold  rotifers  (Hynes,  1970).  Species  richness  and  true 
plankters  comprising  the  populations  increased  as  the  distance  to  the  dam 
decreased  (Appendix  D-3). 

The  majority  of  species  in  figure  12  had  population  maxima  in  1979 
occurring  in  early  summer  and  midautumn.  At  stations  CH-05A  and  CH-03C  in 
1979  ,  tlie  highest  species  richness  coincided  with  the  early  simmer  (June) 
and  midautumn  (October)  population  maxima  (Appendix  D-3).  At  CH-10  and  CH- 
07,  the  highest  species  richness  in  1979  coincided  with  summer  (June,  July, 
and  August)  population  maxima.  Population  maxima  of  Tr lchoce rca  spp.and 
Conochiloides  spp.  appeared  to  coincide  with  the  midsummer  maxima  of  blue- 
green  algae  populations  (figs.  7  and  12).  Changes  In  the  temporal  and  spa¬ 
tial  distribution  and  composition  of  zooplankton  populations  are  extremely 
complex;  therefore,  these  generalizations  should  be  interpreted  with 
caution. 


Fecal  coliform  - 


The  fecal  coliform  bacteria  group  (Escherlcla  coli  and  variants)  is 
currently  considered  the  most  easily  determined  and  reliable  bacterial  Indi¬ 
cator  of  fecal  contamination.  Fecal  coliform  grow  mainly  in  the  intestines 
of  warm-blooded  animals,  Including  man.  Fecal  coliform  density  is,  there¬ 
fore,  indicative  of  the  relative  magnitude  of  fecal  wastes  from  warm-blooded 
anlnals.  Though  generally  nonpathogenic ,  fecal  coliform  bacteria  indicate 
th j  probable  presence  of  pathogens.  Most  water-quality  standards  are  based 
o.i  fecal  coliform  densities. 

Fecal  coliform  densities  were  determined  at  only  one  station  (CH-12), 
at  the  headwaters  of  the  reservoir.  Estimated  counts  at  this  station  ranged 
from  20  colonies/ 100  raL  In  December  1979  to  5,100  colonies/  100  mL  recorded 
in  April  1978  (Appendix  D-6).  For  the  1978  and  1979  da ta-col  lec t ion 
periods,  the  geometric  mean  was  300  colonies/ 100  mL.  In  most  samples,  an 
unknown  organism  was  found  to  completely  obliterate  and  interfere  with  fecal 
coliform  growth  and  development  on  the  membrane  filter.  Most  of  the  fecal 
coliform  densities  should  be  considered  low  estimates,  because  of  the  inter¬ 
ference  during  analysis.  A  need  exists  to  determine  whether  this  unidenti¬ 
fied  organism  Is  pathogenic. 


Fecal  streptococci  - 

Fecal  streptococci  is  another  group  of  organisms  which  can  be  used  to 
Indicate  potential  fecal  contaminat Ion.  Fecal  streptococci  tend  to  survive 
longer  In  the  environment  than  do  fecal  coliform  and  some  investigators  con¬ 
sider  It  a  better  indicator  of  fecal  contamination.  Fecal  streptococci 
occur  in  large  numbers  In  the  enteric  discharges  of  warm-blooded  animals. 
They  do  occur  In  small  numbers  in  cold-blooded  animals  and  are  rarely  found 
In  soil.  In  contrast  to  the  fecal  coliform,  fecal  streptococci  is  a  member 
of  a  large  group  of  organisms  which  can  cause  disease  in  man. 

Fecal  streptococci  densities  at  station  CH-12  ranged  from  7  to  3,000 
colonles/100  mL.  Fecal  streptococci  densities  at  other  stations  within  the 
reservoir  were  not  found  In  significant  numbers.  The  estimated  counts 
ranged  from  less  than  l  to  180  colonles/100  mL,  with  a  geometric  mean  of  7 
colonles/100  mL  for  the  combined  stations. 


.  C . /F . S .  ratio  - 


Fecal  c.oliform  and  fecal  streptococci  of  themselves  cannot  indicate 
whetner  feces  from  which  they  came  were  of  human  or  other  warm-blooded  ani¬ 
mal  origin.  The  ratio  of  fecal  coliforra  to  fecal  streptococci  (FC/FS)  can 
be  useful  if  it  Is  important  to  differentiate  between  human  and  animal  ori¬ 
gins  of  enteric  bacteria.  This  ratio,  however,  must  be  used  with  caution 
because  the  results  are  dependable  only  if  the  samples  are  collected  where 
the  time  of  travel  downstream  f ro n  the  source  of  the  bacteria  is  less  than 
24  hours  (Millipore,  1973).  However,  this  limitation  has  been  overlooked  in 
many  invest Igations. 

Figure  13  illustrates  the  range  of  values  utilized  in  the  interpreta- 
.ion  of  results  listed  in  Appendix  D-b.  At  station  CM-12  the  FC/FS  ratio 
values  ranged  from  0.09  to  22.8b.  Most  of  the  values,  however,  indicate 
thjt  the  fecal  contamination  was  predominantly  of  human  origin.  These  val¬ 
ues,  as  all  FC/FS  ratio  values  calculated  for  the  study,  were  not  screened 
for  compliance  with  time  of  travel  restrictions.  The  results  may  be  inter¬ 
preted  only  as  qualitative  indicators  of  the  source  of  the  fecal  material. 

Figure  14  illustrates  the  longitudinal  distribution  of  fecal  coliform 
and  fecal  streptococci  concentrations  and  FC/FS  ratios  in  the  Chattahoochee 
River  below  West  Point  Dam  during  maximum  daily  releases  for  selected 
periods.  The  highest  concentrations  of  these  organisms  occurred  during  the 
late  summer  months  (August  1978  and  September  1  979  ).  Fecal  coliform  and 
fecal  streptococci  concentrations  generally  increased  as  the  distance  down¬ 
stream  from  the  dam  increased.  This  was  probably  a  result  of  municipal 
waste  discharges  from  West  Point  and  LaCrange,  Ga . ,  by  way  of  Long  Cane 
Creek  and  from  Lanett,  Ala.  The  high  ratios  (greater  than  or  equal  to  two) 
during  minimum  daily  release  periods  indicates  a  predominantly  human  source 
of  the  contamination.  Fecal  coliform  concentrations  tended  to  be  lower 
during  maximum  daily  release  periods,  probably  as  a  result  of  dilution  of 
municipc.1  wastes  by  reservoir  release  water.  Fecal  streptococci,  on  the 
other  hfnd,  tended  to  be  higher  during  maximum  daily  release  periods.  A 
great  deal  more  data,  however,  would  be  required  to  substantiate  these 
gene ralities. 


Seston  and  ATP  - 


The  concentrations  of  volatile  seston  and  ATP  (adenosine  triphosphate) 
collected  from  West  Point  Reservoir  during  the  1978-1979  data-co 1 lec t ion 
periods  ranged  from  <0.1  to  23  tng/L  and  from  0. 10  to  4.4  ug/L,  respectively. 
The  longitudinal  distribution  of  volatile  seston  in  relation  to  viable  sus¬ 
pended  organic  matter  as  estimated  by  ATP  is  shown  in  figure  15.  The  rela¬ 
tion  between  plankton  biomass  and  volatile  seston  is  not  well  defined  be¬ 
cause  of  the  relatively  large  loads  of  allochthonous  volatile  seston  from 
the  Chattahoochee  River.  For  example,  the  high  concentration  of  volatile 
seston  during  the  first  week  in  May  1978  (fig.  15)  can  be  attributed  to  a 
storm  event  which  contributed  large  quantities  of  allochthonous  seston  to 
the  reservoir.  During  stratified  periods,  volatile  seston  in  the  lentic 
section  of  the  reservoir  did,  generally,  coincide  with  plankton  biomass.  A 
cautious  approach  must  be  taken  when  interpreting  and  estimating  plankton 
biomass  from  seston  values  because  the  seston  usually  includes  varying 
amounts  of  non-living  matter. 
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FC/FS>=4 
STRONG  EVIDENCE 
OF  HUMAN  WASTES 


--I  4  ■ 

I 

i  i 


2<FC/FS<4 
PREDOMINANCE  OF 
HUMHN  WASTES  IN 
MIXED  POPULATION 


1 <*FC/FS<=2 
UNCERTAIN 
INTERPRETATION, 
NEEDS  RESAMPLING 


FC/FS <=0.7 
PREDOMINANCE  OF 
LIVESTOCK  OR 
POULTRY  WASTES 


0.  7<FC/FS< 1 
LIVESTOCK  OR 
POULTRY  WASTE  IN 
MIXED  POPULATION 


Figure  13. — Range  of  values  utilized  in  the  interpretation 
of  feca!  coliform  to  fecal  streptococci  ratio  data. 


30,  1379  4  July  23,  1979 


20- 


33113  33d  SWH3D03DIW  NI  ‘ N0IiU31N3DN03  3it)HdS0HdIdL  3NISON3GH 


CD 

■*-> 

tO 

jz 

i 

u_ 

ra 

(/> 

o 

(O 

JZ 

T3 

Q_ 

*a 

i.. 

<u 

-H> 

•<-> 

a 

CD 

(U 

■ — 

— 

0) 

to 

c.) 

o 

c 

i_ 

QJ 

o 

~o 

M- 

(0 

no 

•  — 

c 

o 

itj 

> 

c 

0) 

a 

M 

-♦-> 

QJ 

to 

a 

CD 

CO 

-*-> 

c 

CD 

— 

, — 

o 

*-■ 

a. 

4^ 

-*-> 

. — 

C'J 

a 

cj 

*•* 

u- 

o 

c 

qj 

G 

c 

o 

4-> 

N 

:: 

-Q 

U 

■  — 

•-* 

L. 

+-> 

4-> 

a 

CO 

x: 

r~ 

CL 

o 

rs 

0J 

ra 

QJ 

c 

-C 

— 

■*-> 

T3 

C 

+J 

•  • 

cn 

M 

c 

C 

o 

o 

_J 

- 

f 

+-> 

1 

(0 

L_ 

LD 

+-> 

. — . 

c 

QJ 

u: 

U 

a: 

c 

r) 

o 

o 

o 

i — < 

</> 

CL 

+-> 

c 

o 

+J 

(J 

QJ 


o 

o 


33113  33d  SWdaDIHId  NI  ‘N0I1H3IN3DN03  N01535  33UU30A 


ATP  represent  only  viable  organic  particulate  material  and  is  propor¬ 
tional  to  the  total  biomass.  The  universal  occurrence  and  central  role  of 
ATP  as  the  primary  energy  donor  in  living  cells  make  It  an  excellent  indica¬ 
tor  of  the  presence  of  living  material.  ATP,  generally,  coincided  with 
plankton  bioraa  s  (fig.  1 5 J . 


Benthic  invertebrates  - 

Results  of  benthic  invertebrate  identification  and  enumeration  are  pre¬ 
sented  in  Appendix  D-4.  The  lotic  section  of  the  reservoir  was  character¬ 
ized  by  higher  generic  richness  and  fauna  indicative  of  a  riverine  environ¬ 
ment.  The  dominant  benthic  invertebrates  included  Rheotanytarsus ,  Simulium, 
Tricorythodes,  Hydropsyche,  and  Cricotopus.  The  lentic  section  had  lower 
generic  richness  and  benthic  fauna  indicative  of  limnetic  environments. 
Cy  rnellus  ,  Llmnochironomous ,  and  P  luma  t  e  1  la  were  the  most  abundant 
organisms. 

Plumatella  was  the  most  conspicuous  component  of  the  benthic  fauna  in 
the  lentic  section.  P luma tel la  is  a  representative  of  the  phylum  Bryozoa, 
class  f'ctoprocta.  Another  Ectoproctan  genus,  Pectinatella  was  also  commonly 
found,  developing  on  submerged  objects  in  the  shallow  shore  zone  of  West 
Point  Reservoir.  Both  Plumatella  and  Pectinatella  had  population  maxima 
occurring  during  the  summer.  Bryozoans  are  rarely  animals  of  quantitative 
or  economic  importance  in  freshwater  (Pennak,  1953).  Sessile  forms  like 
Plumatella  and  Pectinatella,  however,  occasionally  form  massive  colonies 
that  can  become  conspicuous  members  of  shallow  reservoirs.  Information  on 
the  ecology  of  species  in  these  genera  is  scanty,  therefore  the  significance 
concerning  their  presence  is  uncertain. 

The  phylum  Arthropoda  had  the  largest  number  of  benthic  invertebrate 
genera  represented  at  tie  downstream  river  stations.  The  caddisfly  Cheuma- 
topsyche  and  the  chironomld  Polypedilum  were  the  most  abundant  genera.  The 
data  available  do  not  permit  inferences  on  temporal  and  longitudinal  vari¬ 
ation  in  benthic  community  structure. 


Benthic  algae  - 

The  Bacillarlophyta  (diatoms)  dominated  the  phytobent  hie  community  at 
station  CH-01A  (downstream  from  the  reservoir),  the  only  benthic  algae 
sampling  site.  Achnanthes  minutissimam,  Gomphonema  angustratum,  Gomphonema 
gracile,  Gomphonema  parvulum,  and  Synedra  rumpens  were  the  most  abundant 
species . 

The  Chattahoochee  River  below  West  Point  Dam  exhibits  modifications  of 
chemical  and  physical  parameters  that  profoundly  influence  benthic  communi¬ 
ties.  Possible  controlling  factors  include  temperature,  flow,  substrata, 
turbidity,  and  disolved  substances.  However,  the  limited  amount  of  data 
available  do  not  permit  Inferences  to  be  made  as  to  the  effects  of  reservoir 
releases  and  flow  regulation  on  the  benthic  algae  and  benthic  invertebrate 
communities  of  the  Chattahoochee  River  below  West  Point  Dam. 


Bottom  Material 


Bottom  material  was  analyzed  for  particle  sizes  that  included  clay, 
silt,  sand,  and  very  fine  gravel-size  classes.  Particle-size  distributions 
are  given  in  Appendix  E-l  and  are  graphically  displayed  in  Appendix  E-2. 
Sand-sized  particles  (73-97  percent  of  total)  were  predominant  in  bottom 
material  of  the  lotic  section  stations,  CH-12  and  CH-10.  In  contrast, 
bottom  material  from  the  upper  part  of  the  lentic  section,  stations  CH-7, 
CH-5,  and  CH-8,  consisted  primarily  of  silt-  and  clay-sized  particles  (59-95 
percent  of  total).  Bottom  material  from  the  lower  part  of  the  lentic  sec¬ 
tion,  stations  CH-13  and  CH-03C,  varied  in  particle  size  from  fine  sand  to 
silt  piu:  clay.  Bottom  material  collected  at  the  river  stations  downstream 
of  West  Point  Dam  had  a  particle-size  distribution  of  sand  and  small  gravel. 
No  fine  material  was  detected  in  any  river  sample  except  for  a  30-percent 
fraction  at  station  CH-01A  in  1979. 

Results  of  bottom-material  analyses  for  nutrients,  trace  metals,  oil 
and  grease,  and  volatile  solids  are  presented  in  Appendix  E-3.  Most  con¬ 
stituent  concentrations  were  low.  However ,  measurable  concentrations  of 
total  iron  (3,700  to  31,000  ug/g),  total  phosphorus  (250  to  2,200  mg/kg), 
total  organic  carbon  (10,000  to  49,000  mg/kg),  and  volatile  solids  (31,200 
to  169,000  mg/kg)  were  found  in  bottom  material  from  the  lentic  section  of 
the  reservoir.  The  highest  concentrations  of  these  constituents  occurred 
where  silt  and  clay  particles  constituted  most  of  the  bottom  material. 

Appendix  E-4  contains  the  results  of  analyses  for  chlorinated  hydrocar¬ 
bons  in  the  bottom  material  of  West  Point  Reservoir.  Most  of  the  chlori¬ 
nated  hydrocarbons  for  which  analyses  were  performed  were  not  present  in  the 
bottom  material  sampled  in  1978  and  1979.  The  constituents  that  were  detec¬ 
ted  followed  the  same  spatial  distribution  pattern  as  that  of  the  chemical 
constituents.  Measurable  concentrations  of  PCB's  (34  to  740  ug/kg)  and 
chlordane  (16  to  210  ug/kg)  were  found  in  the  bottom  material  from  the 
lentic  section  of  the  reservoir.  The  highest  concentrations  of  these  con¬ 
stituents  occurred  where  silt  and  clay  particles  constituted  most  of  the 
bottom  materl.il. 


Fish  Tissue  Analyses 


Results  of  the  fish  tissue  analyses  for  selected  substances  that  form 
persistent  and  toxic  residues  in  the  environment  are  presented  in  Appendix 
F.  Most  of  the  tissue  samples  contained  measurable  amounts  of  chlorinated 
hydrocarbons  and  trace  metals. 


PCB's  (polychlorinated  biphenyls),  chlordane,  and  DDT  and  its  degrada¬ 
tion  products  are  especially  notable  because  of  their  potential  concern  to 
human  health.  PCB  concentrations  ranged  from  less  than  0.1  to  3,800  ug/kg. 
Concent  rat  ions  of  DDT  and  its  derivatives  ranged  from  less  than  0.1  to  49 
ug/kg.  Chlordane  concentrations  ranged  from  less  than  0.1  to  280  ug/kg. 


Zinc,  having  concentrations  ranging  from  2  to  180  ug/kg,  was  the  most 
abundant  selected  trace  metal  In  fish  tissue.  The  concentrations  of  other 
selected  tract;  metals  were  much  less,  ranging  from  less  than  0.1  to  0.8 
ug/kg. 
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DATA  DISCUSSION 


Reservoir  Stratification  and  the  Effects  on  Water  Quality 
Thermal  Stratification 

West  Point  Reservoir  is  a  monoraictic  system  that  undergoes  an  annual 
thermal  stratification-destratification  cycle  in  four  distinct  stages:  (1) 
the  onset  of  stratification  (thermal  density  layering)  in  the  spring,  (2)  a 
stratified  period  during  the  summer,  (3)  a  fall  mixing  period  or  turnover, 
and  (A)  a  winter  unstratified  period.  The  reservoir  is  weakly  stratified 
during  the  summer.  The  stability  and  duration  of  summer  stratification 
depend  on  Inflow  water  discharge.  Inflow  water  temperature  relative  to 
reservoir  wacer  temperature,  atmospheric  temperature,  wind  velocity,  cloud 
cover,  reservoir  morphometry,  and  residence  time. 

Field  measurements  of  water  temperature  provide  a  qualitative  picture 
of  stratification  and  mixing  patterns.  The  four  stages  of  the  stratifica- 
tlon-dt stratification  cycle  in  the  main  hannel  of  West  Point  Reservoir  are 
shown  in  figure  lb.  Figure  16  presents  a  series  of  plots  of  water  tempera¬ 
tures  in  the  main  channel  of  West  Point  Reservoir  as  a  function  of  depth  and 
distance.  Each  line  represents  a  constant  water  temperature  with  respect  to 
depth  and  distance  along  the  reservoir  reach.  Each  individual  graph  repre¬ 
sents  the  spatial  (longitudinal)  change  in  water  temperature  from  Franklin, 
Ga.  (station  CH-12),  to  the  dam  pool  area  (station  CH-03C).  Stratification 
during  the  summer  was  typified  by  horizontal  temperature  isopleths  (July 
197b).  Under  these  circumstances,  Inflow  water  from  the  Chattahoochee  River 
seems  to  follow  an  intermediate  horizonta’  flow  plane  of  similar  density. 
During  the  stratification  period,  the  depth  of  this  interflow  probably  fluc¬ 
tuates  vertically  with  periodic  changes  in  river  temperature.  Rapid  fluctu¬ 
ations  in  river  temperature  at  CH-12  are  caused  by  the  release  of  cool  water 
from  upstream  reservoirs  during  the  minimum  to  max ' mum  daily  release  regula¬ 
tion  cycle  (Appendix  A-'«.l).  The  fall  mixing  period  is  illustrated  by  the 
nearly  vertical  temperature  isopleths  shown  in  the  graph  for  October  1978. 
Mixing  usually  does  not  occur  until  the  fall,  when  advectlve  atmospheric 
cooling  of  the  surface  water  and  wind-generated  thermal  convection  currents 
have  lessened  the  .emperature  difference  between  the  surface  and  bottom. 
After  complete  mixing,  the  entire  reservoir  was  essentially  the  same  temper¬ 
ature,  as  shown  by  the  graph  for  January  1979.  In  the  springtime,  thermal 
stratification  occurs,  as  illustrated  by  the  graph  for  April-May  1979.  The 
progressive  warming  of  the  water  by  atmospheric  advection  at  the  surface  of 
the  reservoir  allowed  the  reestablishment  of  a  vertical  density  gradient. 

In  summary,  the  temperature  data  indicate  that  the  mixing  of  inflow 
water  from  the  Chattahoochee  River  with  reservoir  water  depended  on  the 
orientation  and  extent  of  thermal  density  gradients  in  the  reservoir.  Dur¬ 
ing  the  wintertime,  when  the  temperature  isopleths  were  vertical  (fig.  16), 
mixing  of  inflow  water  occurred  rapidly  throughout  the  whole  water  column. 
In  the  summer  months,  the  more  dense  (cooler)  water  of  the  river  was  con¬ 
fined  as  an  interflow  to  the  part  of  the  water  column  in  the  reservoir  that 
had  a  similar  density. 

Yellowjacket  and  Wehadkee  Creek  tributaries  had  seasonal  temperature 
patterns  similar  to  those  in  the  main  channel.  The  seasonal  temperature 
patterns  of  these  two  tributaries  and  a  midreach  main  channel  station  (CH- 
05A)  are  shown  in  figure  17.  In  both  1978  and  1979  the  water  column  temper¬ 
atures  at  the  three  stations  were  similar.  However,  at  stations  CH-08  and 
CH-13,  the  water  columns  began  to  stratify  earlier  than  at  station  CH-05A. 


DEPTH,  IN  MFTERS 


3pr.  May  June  July  Hug.  Sept.  Oct.  Nov.  Dec.  Jan.  Fab.  Mar.  Rpr.  May  Juna  July  Hug.  Sept.  Oct.  Nov.  Dac. 


EXPLHNRTION 

LINE  OF  EQllRL  NRTER  TEMPERRTURE — Interval  2  degrees  Celsius 


FIGURE  1?.— Comparisons  of  water  temperatures  at  selected  main  channel-tributary 
stations  In  Hest  Point  Reservoir,  Rprll  1978  -  December  1979. 


Numerous  studies  have  shown  that  a  reservoir  can  significantly  affect 
the  water  quality  downstream  from  the  daw.  The  data  indicate  that  West 
Point  Reservoir  affected  downstream  water  quality  primarily  as  a  result  of 
cl anges  in  the  chemical  nature  of  the  water  column  at  the  dam  pool,  brought 
on  by  seasonal  stratification  and  dissolved-oxygen  depletion.  Withdrawal 
depths  at  West  Point  Dam  cannot  be  altered  to  control  downstream  water  qual¬ 
ity,  because  the  intakes  for  both  the  main  and  the  service  penstocks  are  lo¬ 
cated  in  a  fixed  position  near  the  reservoir  bottom  and  differ  by  only  1.52 
m  in  altitude.  Thus,  Little  difference  occurs  in  the  quality  of  the  re¬ 
leased  water  during  periods  of  maximum  and  minimum  flows  through  the 
penstocks . 

Observed  water  temperatures  in  the  Chattahoochee  River  downstream  from 
West  Poinc  Dam  were  dependent  on  the  temperature  of  the  bottom  water  at  the 
dam  pool  and  on  the  ambient  air  temperature.  Inflow  water  temperatures  at 
Franklin,  Ga.  (station  CH-12),  minimum  and  maximum  daily  release  outflow 
water  temperatures  measured  at  station  CH-1.5B,  and  the  seasonal  temperature 
distribution  in  the  water  column  at  dam  pool  station  CH-U3C  are  presented  in 
figure  18.  As  expected,  observed  temperatures  at  station  CH-2.jB  were  simi¬ 
lar  to  those  measured  in  the  bottom  water  of  the  dam  pool.  Maximum  daily 
re1 ease  and  minimum  daily  release  temperatures  at  station  CH-2.5B  (outflow) 
a  e  generally  shifted  to  the  right  of  the  temperatures  for  station  CH-12 
; inflow).  The  temperature  shift  indicates  the  seasonal  warming  and  cooling 
of  outflow  water  lagged  s  imewhat  behind  that  of  the  inflow.  Since  water  was 
always  withdrawn  from  the  same  level,  temperature  differences  between  mini¬ 
mum  and  maximum  dally  release  periods  were  generally  small.  However,  these 
temperature  differences  were  greater  during  periods  when  there  was  a  sub¬ 
stantial  difference  between  the  ambient  air  temperature  and  the  water  temp¬ 
erature  of  hypoiimnion  at  the  dam  pool.  River  water  was  more  rapidly  warmed 
by  the  atmosphere  during  minimum  daily  release  periods  than  during  maximum 
dally  release  periods  (fig.  18). 


Dissol ved-Oxygen  Enrichment-Depletion  Cycle 

The  distribution  of  DU  (dissolved  oxygen)  in  West  Point  Reservoir  wa- 
strongly  influenced  by  stratification  and  mixing.  During  the  study  period, 
severe  hypolimnetlc  oxygen  deficits  occurred  in  the  spring  and  summer  months 
because  stratification  curtailed  vertical  mixing.  The  oxygen  demand  In  the 
hypoiimnion  was  high,  due  to  decomposition  of  settled  particulate  organic 
matter  and  benthic  biological  and  chemical  oxygen  demand. 

The  seasonal  aspects  of  the  dissolved-oxygen  cycle  in  the  main  channel 
of  the  reservoir  are  shown  in  figure  19.  Marked  raetalimnial  concentration 
gradients  indicative  of  a  highly  stratified  system  are  evidenced  by  the 
compressed  horizontal  disso L ved-oxygen  isopleths  seen  In  the  July  graph. 

For  both  197b  and  1979  stratified  periods,  the  highest  DO  concentration 
in  the  epillmnion  occurred  in  the  reach  between  stations  CH-10  and  CH-07 . 
The  supersaturated  conditions  were  the  result  of  phytoplankton  production. 
The  effects  of  high  concent  rations  of  phytoplankton,  as  measured  by  chloro¬ 
phyll  a,  on  the  pH  ard  DO  concentrations  at  the  surface  of  the  lenttc  sec¬ 
tion  of  the  reservoir  are  Illustrated  in  figure  20.  Because  the  photosyn- 
thetic  process  requires  carbon  dioxide,  a  decrease  in  carbon  dioxide  pro¬ 
duces  .i  decrease  In  the  hydrogen  ion  concentration  and  an  increase  la  pH. 
Tie  subsequent  release  of  dissolved  oxygen  In  this  process  accounts  for  the 
high  Do  concent  rat  Ions  in  the  euphotle  zone. 
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TEMPERATURE ,  IN  DEGREES  CELSIUS  DEPTH,  IN  METEPS  TEMPERATURE,  IN  DECREES  CELSIUS 


Apr.  May  June  July  Aug.  Sept.  Oct.  Nov.  Dec.  Jan.  Tab.  Mar.  Apr.  May.  June  July  Aug.  Sept.  Oct.  Nov.  Dec. 
1978  1979 

EXPLANATION 

—  10—  LINE  OF  EQUAL  WATER  TEMPERATURE— Interval  2  degrees  Celsius 


FIGURE  18. — Comparisons  of  water  temperatures  of  Inflow  to  West  Point  Reservoir  with 
seasonal  distribution  patterns  of  water  temperatures  at  the  dam  pool  and  with 
water  temperatures  In  minimum  and  maximum  release  from  the  reservoir,  April 
1978  -  December  1979. 
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chlorophyll  a  concentrrtion, 

IN  MICROGRPMS  PER  LTTER 


In  contrast,  hypolimnetic  anoxia  is  partialLy  a  result  of  downward 
migration  of  autochthonous  organic  matter  when  plankton  production  is  high. 
The  oxidation  and  respiration  process  in  the  hypolimnion  consumed  the  avail¬ 
able  oxygen  and  thus,  without  adequate  mixing,  created  low  DO  concentrations 
(fig.  19).  During  July  1978,  the  main  channel  was  anoxic  below  a  depth  of 
about  10  m  fro  n  station  CH-10  downstream  to  the  dam  pool  (station  CH-03C). 
It  is  likely  that  relatively  large  amounts  of  particulate  cellular  materia L 
settled  to  the  hypolimnion  in  the  reach  between  CH-’.O  and  0H-05,  and  exerted 
a  high  oxygen  demand.  Conditions  were  not  as  severe  during  July  1979,  when 
the  anoxic  part  of  the  hypolimnion  extended  below  a  depth  of  about  10  m  from 
about  halfway  between  stations  CH-07  and  CH-05A  to  the  dam  pool  (station 
CH-03C). 

Hypolimnetic  dissol ved-oxygen  deficits  persisted  until  vertical  mixing 
occurred  in  the  fail.  The  October  1978  graph  in  figure  19  shows  the  dis- 
solved-oxygen  conditions  in  the  main  channel  of  West  Point  Reservoir  during 
the  mixing  period.  Sufficient  epilimnial  cooling  just  prior  to  October  1978 
caused  a  disruption  of  the  thermocltne,  which  allowed  vertical  mixing  to 
occur  throughout  most  of  the  main  channel  reach.  Only  the  bottom  water  near 
the  dam  pool  (station  CH-03C)  remained  near  anoxia  during  October  16-19, 
1978.  In  January  1979,  the  entire  main  channel  was  well  mixed.  The  Aprll- 
May  1979  graph  shows  the  distribution  of  dissolved  oxygen  during  the  initial 
stages  of  the  1979  stratification  period,  which  occurred  in  the  springtime. 

Hypolimnetic  dissoived-oxygeii  depletion  in  Yellowjacket  and  Wehadkee 
Creek  tributaries  was  more  pronounced  than  in  the  main  channel,  partially 
because  thermal  stratification  persisted  longer  In  the  two  tributaries  (fig. 
21).  These  tributaries  received  small  inflows  and,  therefore,  were  more 
lacustrine  than  the  main  channel  because  the  metallmnion  was  not  subjected 
to  the  destabilizing  influence  of  higher  velocity  inflow  and  short-term 
temperature  fluctuation  caused  by  regulation  of  the  Chattahoochee  River. 
This  observation  suggests  that  water-quality  problems  associated  with  dis¬ 
sol  ved-oxygen  depletion  would  have  been  more  pronounced  in  the  tributaries 
than  in  the  main  channel.  The  depth-time  d  is s o i ved-ox y ge n  isopleths  of 
Ye L Low jacket  Creek  (station  CH-U8)  show  that  anoxic  conditions  were  present 
from  April  through  August  1978  and  from  March  through  September  1979,  or 
uearLy  30  percent  >t  the  data-collection  period.  In  Wehadkee  Creek  (station 
CH-13),  the  hypolimnion  was  anoxic  from  May  through  August  lg78  and  from  Mas 
through  September  1  979,  or  about  40  percent  if  the  time.  By  comparison,  tin 
bottom  water  it  station  CH-03A  in  the  main  channel  was  anoxic  only  during 
June  and  .July  l'J?H  and  from  June  through  September  1  979,  or  about  2U  percent 
of  the  time. 


one  >i  the  more  critical  degradations  in  water  quality  that  occurred 
downstream  from  West  i’oiut  Dam  was  t he  lower  Du  concentration  caused  by  dis¬ 
charge  of  anoxic  water  during  periods  of  stratification.  For  a  discussion 
< , t  .  .  it.'  standard  violations,  pleas..*  refer  Lc  the  Water-Quality  Criteria 
s.*c  1. 1  in  ■  1  tills  report.  The  bottom  water  at  the  dam  pool  (station  CH-U3(  » 
was  anoxic  t . .  .:n  end  of  May  through  the  middle  of  September  1  978  and 

,i tiring  . '  r<e  and  July  197J.  Discharge  of  this  anoxic  water  resulted  in  dis- 
s  ,  1  v ..  u-ox ,  go  a  on.  eat  rations  that  reached  a  summertime  minimum  of  2.3  mg  /  L. 
,  f  station  (Mg.  22).  During  summer  tm*  concentrations  during  maxi- 

,,,1.,  .tally  r  !  ■  i  h  e  ■  -  were  lower  than  concent  rat  Jons  during  minimum  dally  re¬ 
leases  because  re.il -mile  n  of  mini  mun  dally  rtieo.se  discharge  occurred  no  re 
. i p  i  J  !  v  t e -M i  i  i 1  ,  *  - 1 1 X  i  mi r  daily  release  d  is c  1h  r ge  (fig.  23). 
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-l->  LINE  or  EQUAL  DISSOLVED-OXYGEN  CONCENTRflTION--Int*rv«1  1  Btlltgraa  p.r  litir 


FIGURE  21,  Comparisons  of  dlssolved-oxygen  concentrations  at  selected  main  channel- 
"  tributary  stations  In  West  Point  Reservoir,  Rprll  1978  -  December  1979. 
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DISSOLVED-OXYGEN  CONCENTRAT I ON ,  DISSOLVED-OXYGEN  CONCENTRATION 

IN  MILLIGRAMS  PER  LITER  DEPTH,  IN  METERS  IN  MILLIGRAMS  PER  LITER 


V.CH-03C  Chattahoochee  R '  • 
Apr.  May  June  July  Hug.  Si 


.Minimum  re  Use 


Max i mum  release 


Outf 1 ow  at  CH-2 . 5B 

_ _ i  - 1 - i - i. 

Rpr.  May  June  July  Rug .  Sept .  Oct .  Nov.  Dec.  Jan.  Feb.  Mar,  Hpr.  May  June  July  Hug .  Sept .  Oct .  Nov.  Dec 
1976  1979 

EXPLANATION 

—  1—  LINE  OK  EQUAL  D a SSOlVED- OXYGEN  CONC£NTRRTION--Interva  1  1  milligram  per  liter 

FIGURE  22, -■  Comp &r  , sons  of  d i sso 1 ved-oxyger  concent r at i cns  in  inflow  to  Nest  Point 
Reserve  r  : th  seasonal  distribution  patterns  of  d 1 sso 1 ved-oxygen  concentrations 
z  t  *Kf  oiT  pL,ji  and  y'.th  d  '■  sso  I  ved-oxygen  concentrations  in  minimum  and  maximum 
release  fro^  t!»e  reservoir,  Rpril  1978  -  December  1979. 
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F .GURE  23.  Long i tud i n  i  I  distribution  of  temperature  and  dissolved 
ox/gen  concentrations  in  the  Chattahoochee  River  below  West 
Point  Dam  for  selected  daca-co 11 ect i on  trips. 
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Nonf Ilterable  Residue 


Nonf ilterable  residue  In  West  Point  Reservoir  has  ecologically  impor¬ 
tant  effects  on  the  aquatic  communities  in  the  reservoir  as  well  as  economi¬ 
cally  important  effects  on  the  water  users  downstream  from  West  Point  Dam. 
Settling  of  non f i 1 te rabl e  residue  on  fish  eggs  interferes  with  osmotic 
excliange  processes  and,  thus,  increases  mortality  rates  (National  Academy  of 
Sciences,  1974).  Silt  and  clay  particles  also  are  effective  carriers  of 
charged  particles  such  as  ferric  and  manganese  ions  (Peltz,  198U).  Solubi¬ 
lization  of  sediment-bound  iron  and  manganese  during  anoxic  conditions  in 
the  dam  pool  of  West  Point  Reservoir  resulted  in  objectionable  concentra¬ 
tions  of  these  elements  in  downstream  public  water  supplies.  (Refer  to 
Water-Quality  Criteria  section.)  Deposition  of  sediment-bound  organic 
pesticides  in  various  parts  of  the  reservoir  also  poses  a  serious  threat  to 
the  aquatic  community  and  human  consumers  (Reitz,  198Q).  These  residues  are 
Incorporated  in  the  food  chain  by  the  benthic  community  and  bottom-feeding 
fish.  (Refer  to  Fish  Tissue  Quality  section.) 

Seasonal  changes  in  the  nature  and  distribution  of  nonf ilterable  resi¬ 
due  observed  in  West  Point  Reservoir  were  caused  by  (1)  the  increased  par¬ 
ticulate  loading  to  the  upstream  part  of  the  main  channel  from  storm  runoff 
am-  power  pulsing  (Faye  and  others,  1978),  and  (2)  accumulation  of  particu¬ 
lates  in  the  hypol  irnnion  that  originated  from  biological  productivity.  The 
first  process  is  primarily  velocity-dependent  and  thus  is  affected  by  river 
inflow  in  relation  to  the  pool  elevation  of  the  reservoir.  High  discharges 
of  the  Chattahoochee  River  at  Franklin,  Ga.  ,  and  low  pool  elevations  pro¬ 
duced  the  highest  nonf 1 1 terable  residue  loads.  The  second  process  occurred 
during  periods  of  high  epillmneLic  productivity  when  the  reservoir  was 
thermally  stratified. 

Both  processes  are  illustrated  for  the  main  channel  by  the  depth- 
reservoir  reach  isopleths  of  nonf  ilterable  residue  in  figure  24.  Low-flow 
conditions  and  higher  pool  elevations  during  the  July  9-13,  1978,  data- 
collectlon  period  resulted  in  a  decreased  loading  of  nonf  ilterable  residue 
dee  to  lower  inflow  velocities.  Though  particulate  loading  to  the  main 
channel  was  low,  high  concenti  at  ions  of  suspended  matter  were  observed  in 
the  hypollmnion  between  stations  CH-1Q  and  CH-07.  Steep  vertical  concentra¬ 
tion  gradients  (compressed  horizontal  Isopleths)  indicate  possible  interflow 
and  much  particulate  settling.  These  particulates  were  most  likely  of  bio¬ 
logical  origin.  Steep  horizontal  gradients  (compressed  vertical  isopleths) 
Indicate  that  the  reach  of  channel  between  stations  CH-07  and  CH-05A  was 
functioning  as  a  major  sediment  sink  for  the  reservoir. 

On  the  other  liand,  the  Intense  storm  activity  and  higher  flows  during 
the  April  30-May  5,  1979,  sampling  period  resulted  in  higher  concentrations 
of  particulates  in  the  lotlc  section  of  the  main  channel  (fig.  24).  At  this 
time,  the  reservoir  was  just  beginning  to  stratify.  Hypolimnial  accumula¬ 
tion  of  particulates  was  not  as  pronounced  as  during  the  July  data  collec¬ 
tion  period,  probably  because  a  shorter  residence  time  gave  the  nonfilter- 
able  residue  a  lesser  chance  to  settle  and  accumulate  in  the  reservoir. 

r.’onf i  1  terable  residue  d  1st r ibut ions  in  the  main  channel  at  station  CH- 
i/;,.  an.',  m  Yei  iow jacket  avid  Uehudk.ee  Creeks  a*-e  presented  in  figure  25.  The 
v  .-,ub  .tan  t  i  .i  1  difference  in  the  distribution  was  the  hypol  imnetlc  ac.cumu- 
,  a!  ion  i  f  part  i  c  u  1  Pea.  The  settling  was  much  in  evidence  In  late  summer 
nr  i • , i r i v  i.ilL  at  both  the  Yel low jac-et  Creek  and  Chattahoochee  River  sta- 
•.  1 .  hut  notice. ih'y  absent  from  Wehadkee  Creek  (fig.  25). 


DEPTH.  IN  METERS 


EXPLANATION 

— -S—  LINE  Of  t OUR.  TOTAL  NONFILTERABLE  RESIDUE— Interval  5  mill  tgrams  par  liter 

rlGURE  25.  -Compe-'scm  of  total  nonf t 1 terab I e  residue  at  selected  main  channel  and 
tributary  stut’ors  m  West  Pomt  Reservoir,  Rprll  1978  -  December  1979. 


Iron  and  Manganese  Cycling 


Clays  prevalent  In  the  Piedmont  province  of  Georgia  contain  appreciable 
quantities  of  lr'n  and  manganese  (Cherry,  1961)  and  are  probably  the  main 
source  of  metal  loading  to  West  Point  Reservoir.  During  an  intensive  river- 
quality  assessment  of  the  Upper  Cnattahoochee  River  Basin,  Faye  and  others 
(1978)  demonstrated  the  role  of  silt-clay  particulates  as  carriers  for  the 
suspended  phases  of  a  number  of  metals.  The  seasonal  and  longitudinal 
aspects  of  the  metals  cycle  in  this  system  are  illustrated  by  the  series  of 
depth-reservoir  reach  isopleths  for  selected  data-collection  trips  shown  in 
figure  26.  These  example  graphs  represent  total  iron  distribution  in  the 
main  channel  during  different  times  of  the  year  and  show  the  effects  of  up¬ 
stream  channel  erosion,  sedimentation,  and  thermal  stratification.  Because 
manganese  behaves  in  a  manner  similar  to  iron,  these  illustrations  will  be 
utilized  to  explain  the  distribution  of  both  metals. 

Thermal  stratification  and  the  ensuing  hypolimnetie  dissol ved-oxygen 
depletion  resulted  in  the  high  total  iron  concentrations  at  station  CH-07  in 
July  1971.  (fig.  26).  The  extent  of  ferric  reduction  and  subsequent  release 
of  soluble  ferrous  iron  from  bottom  materials  was  found  to  vary  spatially 
ar.d  temporally  with  the  extent  of  dissolv ed-oxygen  depletion,  as  can  be  seen 
in  figures  19  and  26.  Fall  mixing  and  reaeration  of  the  bottom  water  in  the 
reservoir  reduced  iron  and  manganese  concentrations  in  the  water  column. 
For  example,  observed  concentrations  of  total  iron  also  were  much  lower  and 
more  uniform  throughout  the  water  column  (October  1978  plot  in  fig.  26). 

Most  of  the  total  iron  in  the  upper  reaches  (lotic  section)  of  the 
reservoir  was  in  the  suspended  phase,  as  li.tle  ferrous  iron  was  present  in 
the  water  column  (Appendix  C-10)  in  this  section.  Loading  and  sedimentation 
of  particulate  iron  depend  on  flow  conditions  in  the  Chattahoochee  River, 
the  reservoir  pool  elevation,  and  other  factors.  At  higher  flows  the  river 
inflow  generally  carries  more  suspended  material.  For  example,  in  July 
1978,  mean  inflow  water  discharge  at  Whitesburg,  Ga.,  was  57.2  m^/s  with  a 
reservoir  pool  elevation  of  193.7  m  (Appendix  A-l)  and  total  iron  concentra¬ 
tions  at  Franklin,  Ga.,  were  about  50U  mg/L.  However,  in  Jinuary  1979,  mean 
Inflow  discharge  was  147  mVs  with  a  reservoir  elevation  of  191.5  m  and  in¬ 
flow  total  iron  concentrations  were  about  5,400  mg/L.  The  data  collected, 
however,  are  insufficient  to  quantify  this  complex  relation. 

In  contrast  to  the  upper  reaches  of  the  main  channel,  the  large  in¬ 
creases  in  total  iron  in  the  bottom  water  of  West  Point  Reservoir  during 
stratified  periods  were  due  primarily  to  the  dissolved  phase.  Extended 
periods  of  hypolimnetie  anoxia  and  low  oxidation-reduction  potentials  resul¬ 
ted  in  higher  iissolved-iron  concentrations.  The  depth-reservoir  reach 
isopleths  of  dissolved-iron  concentrations  and  oxidation-reduction  poten¬ 
tials  Illustrate  the  association  for  the  main  channel  (figs.  27  and  28). 
These  figures  show  that,  for  downstream  reaches  of  the  main  channel,  high 
dissolved-iron  concentrations  coincide  with  low  oxidation-reduction 
potentials. 

Important  differences  between  the  main  channel  and  tributary  environ¬ 
ments  in  West  Point  Reservoir  revealed  by  examination  of  depth-time  iso¬ 
pleths  of  total  iron  in  Yellowjacket  and  Wehadkee  Creeks  (stations  CH-08, 
CH-13)  and  the  Chattahoochee  River  (station  CH-05A)  (fig.  29).  Yellowjacket 
Creek  tributary  showed  more  persistent  dissol ved-oxygen  depletion  than 
either  Wehadkee  Creak  tributary  or  the  main  channel.  These  conditions  re¬ 
sulted  in  total  iron  concentrations  that  were  3  to  3.5  times  greater  in  the 
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EXF  RNRTION 

-500—  LINE  OF  EQUAL  TOTAL  IRON  CONCENTRATION — Interval  1000  micrograms  per  liter 


FIGURE  29.  Comparisons  of  total  iron  concentrations  at  selected  main  channel  and 
tributary  stations  in  West  Po'nt  Reservoir,  April  1978  -  December  1979. 


Ye  1  Low  jacket  Creek  tributary  than  samples  from  Wehadkee  Creek  tributary,  and 
from  i.b  to  4  times  as  much  total  iron  concentrations  as  samples  from  the 
main  channel  (fig.  49). 

increases  in  the  iron  and  manganese  content  of  release  water  from  West 
Point  Reservoir  were  primarily  attributable  to  the  hypolimnetic  solubiliza¬ 
tion  of  these  netals  during  summer  months  when  the  lower  part  of  the  water 
column  was  anodic.  The  increases  during  minimum  and  maximum  daily  release 
periods  were  mostly  coincident  with  increases  in  the  dissolved  metals  at  the 
dam  pool  (tigs.  30  and  31).  During  stratified  periods  in  the  reservoir, 
dissolve'  metal  concentrations  accounted  for  most  of  the  total  constituent 
concentrations.  During  unstratified  periods,  most  of  the  total  constituent 
concentrations  were  comprised  of  suspended  constituents.  There  was,  how¬ 
ever,  no  appreciable  difference  in  the  total  constituent  netai  concentra¬ 
tions  between  minimum  and  maximum  daily  release  periods  and  no  substantial 
longitudinal  change  from  stations  GH-2.5B  to  CH-01D  (fig.  32). 

Solubilization  of  sediment-bound  iron  and  manganese  during  anoxic  con¬ 
ditions  in  the  dam  pool  of  West  Point  Reservoir  resulted  in  objectionable 
concenttat ions  of  these  elements  in  downstream  public  water  supplies.  For  a 
discussion  of  water-quality  violations,  refer  to  the  Water-Quality  Criteria 
section  of  this  report. 


Nutrient  Cycling 

Nutrient  input  to  an  aquatic  system  is  important  in  terras  of  its  impact 
on  phytoplankton  growth  and  eutrophication.  Excluding  Yellowjacket  and 
Wehadkee  Creeks,  a  combination  of  both  point  and  nonpoint  source  loading  to 
the  Chattahoochee  River  is  the  primary  nutrient  input  to  West  Point  Reser¬ 
voir.  Point-source  contributions  from  metropolitan  Atlanta  dominate  during 
low-flow  periods,  while  nonpoint  runoff  predominates  during  high-flow 
periods  and  storm  events  (Stamer  and  others,  1978).  This  produces  a  rela¬ 
tion  between  river  discharge  and  nutrient  concentration  such  that  the  nutri¬ 
ent  load  is  fairly  uniform  year-round.  Treated  sewage  and  urban  runoff  are 
the  primary  input  to  Yellowjacket  Creek  and  agricultural  runoff  is  the  pri¬ 
mary  input  to  Wehadkee  Creek. 

Inflow  water  discharge,  thermal  stratification,  biologic  activity,  and 
interflow  affected  the  distribution  of  nutrients  in  West  Point  Reservoir. 
The  influence  of  these  factors  in  the  main  channel  of  the  reservoir  will  be 
discussed,  utilizing  the  isopleths  in  figures  33  through  40  as  representa¬ 
tive  examples. 

As  shown  in  the  July  197b  graphs  in  figure  33,  inflow  concentrations  of 
total  phosphorus  and  dissolved  orthophosphate  were  high  (0.42  and  0.28  mg/L, 
respectively)  during  the  uti.tlfied  periods.  An  appreciable  amount  of  this 
Incoming  load,  '’owever,  was  removed  from  the  epilfmnion  by  the  time  water 
iv  (,c  i  :  Vii  :t  the  reservoir.  Be'»'een  stations  CH-11A  and  CH-10,  the 

reservoir  quick iy  deepens,  flow  velocities  decrease,  and  vertical  mixing 
1 1  a  se  ,  t‘  ,.\  f  ■(-  1  1 1  t.at  i  ng  deposition  (fig.  33).  Removal  of  phosphorus 
?  ......  the  hi  ,/e  *  •  iter  column  was  probably  a  result  of  settling  of  particular 

p  n.:>;.  In .  e  i  with  Inorgan!,  suspended  sediment  and  plankton,  ind  t 

i,  M  o  ivt  i;  Let-.:  on  uptake  which  depleted  the  dissolved  fraction.  Hypo- 

'  i  -a  ’  •  .  ci..  r  rnii,  at  suspended  and  disc  live'  phosphorus,  as  shown  it 
i  ...  i,  v  l  r  .op’,*  •  as  i.i  figure  33,  were  relatively  high  as  tar  downstream 
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as  station  CH-05A.  The  suspended  fraction  was  most  likely  derived  from  ses- 
tonic  settling  and  from  material  carried  by  interflow,  whereas  the  dissolved 
fraction  was  probably  the  result  of  sestonic  decomposition  and  the  release 
of  phosphorus  from  the  sediments.  The  mobilization  of  sediment-bound  phos¬ 
phorus  is  most  prevalent  during  severe  stratification  when  hypollmnial 
waters  are  anoxic  and  have  a  low  oxidation-reduction  potential.  Once  the 
water  column  mi-:es  in  the  fall,  reaeration  and  higher  oxidation-reduction 
potentials  could  allow  much  of  the  hypollmnial  dissolved  phosphorus  to  be 
removed  from  the  water  column  by  co pr e c i p i t a t ion  with  ferric  ion 
(Hutchinson,  1975). 

The  vertical  concentration  gradients  of  total  phosphorus  and  dissolved 
orthophosphate  concentrations  during  the  ur.stratif ied  periods  were  negli¬ 
gible  and  horizontal  downstream  gradients  were  much  more  shallow  than  during 
thermal  stratification  (April-May  graph,  fig.  33). 

Phosphorus  data  collected  at  the  tributary  stations  in  the  reservoir 
during  1978  and  1979  indicate  that  Yellowjacket  Creek  (CH-08)  had  much 
greater  concentrations  of  phosphorus  than  Wehadkee  Creek  (CH-13).  Appreci¬ 
able  hypolimnial  concentrations  of  total  phosphorus  and  dissolved  orthophos¬ 
phate  at  station  CH-08  were  observed  during  the  summer  months  (figs.  34  and 
35).  The  particulate  fraction  probably  represents  a  combination  of  sestonic 
settling  and  particulates  from  point  and  nonpoint  sources  from  the  city  of 
LaGrange,  Ga.  By  comparison,  the  Wehadkee  Creek  station  (CH-13)  did  not 
show  appreciable  concentrations  of  phosphorus  even  though  anoxic  conditions 
were  present  in  the  hypoliranion  (figs.  34  and  35). 

Phosphorus  concentrations  in  the  downstream  reaches  of  the  Chattahoo¬ 
chee  River  were  affected  by  the  seasonal  chemical  stratification  and  bio¬ 
logical  activity  occurring  in  the  reservoir.  Figure  36  shows  the  total 
phosphorus  concentrations  measured  at  stations  CH-12  and  CH-2.  SB  during 
minimum  and  maximum  dally  release  periods  and  the  seasonal  distribution  of 
total  phosphorus  at  station  CH-03C.  Figure  37  makes  the  same  comparisons 
for  dissolved  orthophosphate.  The  graphs  in  figures  36  and  37  show  that 
outflow  concentrations  of  phosphorus  from  the  reservoir  generally  were  low 
in  relation  to  inflow  concentrations. 

Nitrite  plus  nitrate  nitrogen  and  ammonia  nitrogen  concentrations  dur¬ 
ing  the  nonstratif ied  periods  are  illustrated  by  the  April  30-May  5,  1979, 
isopleth  in  figure  38.  For  most  of  the  reservoir  reach  the  water  column  was 
well  mixed,  as  indicated  by  the  nearly  vertical  isopleths  of  nitrite  plus 
nitrate.  The  concentrations  did  show  a  steady  decrease  in  the  downstream 
direction.  Very  little  ammonia  nitrogen  was  present  in  the  water  column  at 
this  time,  as  would  be  expected  in  a  strongly  oxidizing  environment. 

Concentrations  of  nitrite  plus  nitrate  and  ammonia  nitrogen  were  quite 
different  during  the  stratified  periods  as  the  graphs  for  July  23-27,  1979, 
in  figure  38  indicate-  Concentrations  of  nitrite  plus  nitrate  in  the  epl- 
limnlon  and  hypolimnlon  in  the  lentlc  section  were  lower  than  the  concentra¬ 
tions  of  the  input  water  at  CH-12.  The  lower  concentrations  in  the  lentic 
section  of  the  epillmnion  were  probably  due  to  nitrogen  uptake  by  phyto¬ 
plankton,  followed  by  plankton  settling.  The  lower  concent  rat  ions  of 
nitrite  plus  nitrate  in  the  lentic  section  of  the  hypoliranion  were  probably 
due  to  the  reduction  of  sestonic  organic  nitrogen  to  amm  nia.  Relatively 
high  concentrations  of  nitrite  plus  nitrate,  however,  persisted  in  the 
raeta '.iranlon  as  far  downstream  as  the  dam  pool  (station  CH-03A)  as  a  result 
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FIGURE  34. — Comparisons  of  total  phosphorus  concentrations  at  selected  main  channel- 
tributary  stations  In  West  Point  Reservoir,  Rprll  1978  -  December  1979. 
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FIGURE  35. — Comparisons  of  dissolved  srthophosph  ite  concentrations  at  selected  main 
channel-tributary  stations  in  West  Point  Reservoir,  April  1970  -  December  1979. 
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FIGURE  36. — Comparisons  of  total  phosphorus  concentrations  In  Inflow  to  Nest  Point 
Reservoir  with  seasonal  distribution  patterns  of  total  phosphorus  concentrations 
at  the  dam  pool  and  with  total  phosphorus  concentrations  in  minimum  and  maximum 
release  from  the  reservoir,  April  1978  -  December  1979. 
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FIGURE  37. —Compar i sons  of  dissolved  orthophosphate  concentrations  in  inflow  to  West 
Point  Reservoir  with  seasonal  distribution  patterns  of  dissolved  orthophosphate 
concentrations  at  the  dam  pool  and  with  dissolved  orthophosphate  concentrations 
in  minimum  and  maximum  release  from  the  reservoir,  April  1978  -  December  1979. 


of  Interflow.  The  maximum  concentration  of  total  ammonia  nitrogen  (0.84 
mg/L)  occurred  In  the  vicinity  of  river  kilometer  340,  where  dissolved- 
oxygen  depletion  was  severe  and  oxidation-reduction  potential  was  low.  Some 
of  this  ammonia  probably  originated  in  the  underlying  sediment  layers  and 
from  settling  particulate  detrital  material. 

The  effects  of  West  Point  Reservoir  release  water  on  nitrite  plus 
nitrate  and  ammonia  nitrogen  concentrations  at  station  CH-2.5B  are  shown  in 
figures  39  and  40.  Concentrations  of  nitrite  plus  nitrate  nitrogen  were 
much  higher  thar  ammonia  nitrogen  at  the  dam  pool  and  in  the  river  at  sta¬ 
tion  CH-2.5B  during  the  winter,  when  reservoir  waters  were  well  oxygenated. 
However,  concentrations  of  ammonia  nitrogen  were  much  higher  than  nitrite 
plus  nitrate  nitrogen  at  these  two  sites  during  summer  stratification 
periods.  Denitrification  of  nitrite  and  nitrate  nitrogen  to  ammonia  nitro¬ 
gen  in  the  anoxic  hypoliranetic  waters  resulted  in  relatively  high  concentra¬ 
tions  of  ammonia  nitrogen  at  the  dam-pool  site  and  at  the  downstream  site. 

High  ammonia  concentrations  in  the  Chattahoochee  River  measured  at  sta¬ 
tion  CH-2.5B  coincided  with  the  occurrence  of  anoxic  conditions  and  high 
ammonia  concentrations  at  che  dam  pool  (station  CH-03C)  (fig.  39).  There 
were  no  appreciable  differences  between  ammonia  concentrations  during  mini¬ 
mum  and  maximum  daily  release  periods  except  during  periods  of  high  ammonia 
concentrations  at  the  dam  pool. 

Seasonal  variations  in  nitrite  plus  nitrate  nitrogen  at  river  station 
CH-2.5E  and  the  seasonal  distribution  of  these  ions  at  the  dam  pool  (station 
CH-03C)  is  presented  in  figure  40.  Nitrite  plus  nitrate  concentrations  at 
station  CH-2.5B  were  nearly  identical  to  those  in  the  bottom  water  at  the 
dam  pool.  Low  concentrations  coincided  with  the  occurrence  of  anoxic  condi¬ 
tions  at  the  dam  pool,  which  is  indicative  of  denitrification. 

Biologic  Characteristics  and  Responses  to  Nutrient  Enrichment 

Plankton  is  the  aggregate  of  heterotrophic  and  autotrophic  organisms 
whose  movements  in  water  are  more  or  less  dependent  on  currents.  Plankton 
communities  are  not  only  a  function  of  water  quality;  they  can  have  a  direct 
Influence  on  the  physical  and  chemical  properties  of  concern  in  water- 
quality  studies.  Plankton  consists  of  plants  (phytoplankton),  animals  (zoo¬ 
plankton),  and  bacteria.  Among  these  component  groups,  complex  interrela¬ 
tions  exist. 


Chlorophyll-bearing  plankton  such  as  algae  generally  constitute  the 
greatest  portion  of  the  plankton  biomass.  The  quantity  of  phytoplankton 
occurring  at  a  particular  station  depends  on  many  factors,  including  sam¬ 
pling  depth,  time  of  day,  season  of  the  year,  nutrient  content  of  the  water, 
quantity  of  herbivorous  zooplankton,  and  the  presence  of  toxic  materials. 

Care  must  be  taken  in  the  interpretation  of  temporal  variations  of  the 
plankton  data  from  this  study,  because  the  lack  of  data  throughout  the 
annual  cycle  makes  it  difficult  to  infer  conclusions  concerning  periodicity 
and  seasonal  patterns  in  phytoplankton  community  structure.  Some  possible 
explanations,  however,  can  be  given  as  to  the  longitudinal  distribution  of 
autotrophic  production.  In  the  lotic  environment,  production  was  probably 
limited  by  one  or  a  combination  of  the  following: 
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FIGURE  40. — Comparisons  of  total  nitrite  plus  nitrate  concentrations  in  inflow  to  West 
Point  Reservoir  with  seasonal  distribution  patterns  of  total  nitrite  plus  nitrate 
concentrations  in  the  dam  pool  and  with  total  nitrite  plus  nitrate  concentrations 
in  mimimum  and  maximum  release  from  the  reservoir,  October  1978  -  December  1979. 


(1)  Water  velocities  were  too  great  for  phytoplankton  community 
development . 

(2)  Large  concentrations  of  nonfilterable-residue  loading  reduced  the 
depth  of  the  euphoric  zone. 

(3)  Or  iwth  was  limited  by  nutrient  deficiencies. 

The  upper  leutic  section  ('middle  section  of  che  reservoir)  had  the 
highest  autotrophic  production  (figs.  5,  9,  and  10).  This  was  in  response 
to  nut  lent  availability,  a  corresponding  reduction  in  water  velocity,  and 
an  increase  in  the  euphotic  /one  depth  as  the  reservoir  became  more  lentic 
in  nature.  The  uptake,  utilization,  and  subsequent  depletion  of  dissolved 
orthophosphate  and  zooplankton  grazing  appeared  to  be  the  principal  factors 
in  the  decline  in  autotrophic  production  in  the  dam  pocl  area  during  summer 
stratified  periods  (fig.  41).  In  West  Point  Reservoir  during  stratified 
perLods,  zooplankton  puLses  generally  coincided  or  immediately  followed 
phy toplankton  pulses.  Figure  42  shows  the  longitudinal  distribution  of 
phytoplankton  and  zooplankton  populations  for  selected  sampling  dates.  No 
single  factor  (physical,  chemical,  or  biological),  however,  can  be  designa¬ 
ted  as  the  cause  of  the  seasonal  and  longitudinal  succession  of  the  phyto¬ 
plankton,  because  the  algae  developed  in  the  collective  presence  of  multiple 
factors. 

Plankton  sampling  during  the  study  period  was  insufficient  for  a  thor¬ 
ough  understanding  of  community  structure  and  dynamics  of  phytoplankton  and 
zooplankton  populations  in  West  Point  Reservoir.  Because  many  factors  in¬ 
fluence  the  nature  and  distribution  of  plankton  in  reservoirs,  intensive 
sampling  Is  necessary.  It  is  important  to  realize  that  fluctuations  in 
plankton  concentrations  are  sudden,  of  short  duration,  and  can  be  easily 
missed.  Unless  one  can  sample  at  least  twice  monthly  throughout  the  annual 
cycle,  it  Is  unlikely  that  plankton  community  dynamics  can  be  adequately 
studied  for  meaningful  management  strategies.  Even  shorter  sampling  inter¬ 
vals  may  be  necessary  during  bloom  conditions.  Also,  absolute  values  of  to¬ 
day's  standing  stock  may  have  little  to  do  with  the  environmental  variables 
at  a  sampling  station.  Standing  stock  is.  In  fact,  yesterday's  standing 
stock  multiplied  by  the  growth  rate  allowed  by  yesterday's  environment  less 
a  loss  term. 

Algal  assay  has  become  a  valuable  test  for  evaluating  water  quality, 
especially  in  relation  to  eutrophication  (U.S.  Environmental  Protection 
Agency,  1971).  AGP  (algal  growth  potential)  is  defined  as  the  maximum  algal 
mass  (dry  weight)  that  can  be  produced  in  a  natural  water  sample  under 
standardized  laboratory  conditions  (Shoaf  and  Llum,  1979).  AGP  is  the  algal 
mass  present  at  the  stationary  phase  of  the  growth  curve  and  Is  expressed  in 
milligrams  dry  weight  per  liter  of  algae  produced  (Shoaf  and  Liam,  1979). 

The  AGP  assay  is  based  on  the  principal  that  growth  is  limited  by  the 
nutrient  that  is  present  in  shortest  supply  with  respect  to  the  needs  of  the 
test  organism.  The  significance  of  measuring  AGP  is  that  differentiation 
can  be  made  bn twee  i  the  growth  substances  of  a  sample  determined  by  chemical 
analysis  and  the  growth  substances  that  are  actually  available  for  algal 
growth.  By  the  algal  response  to  the  addition  of  nutrients,  alone  or  In 
combinations,  one  can  also  determine  the  nutrient  or  nutrients  limiting 
algal  growth  and  the  potential  changes  In  algal  growth  with  changes  In 
nutrient  concentrations. 
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FIGURE  41. — Comparisons  of  distribution  patterns  of  dissolved  ortho¬ 
phosphate  concentrations  with  chlorophyll  a  concentrations  and 
algal  growth  potential  concentrations  in  the  euphotic  zone  of 
West  Point  Reservoir,  July  9-13,  1978. 


The  AGP  assay  data  that  are  derived  in  the  laboratory  under  controlled 
conditions  of  light  and  temperature  do  not  necessarily  reflect  conditions  in 
the  natural  aquatic  environment  from  which  the  samples  are  taken.  Only  the 
growth  potential  at  a  given  time  is  measured  under  these  circumstances ,  and 
many  environmental  factors  that  could  alter  the  AGP  cannot  be  simulated  in  a 
laborator) . 

AGP-l'SGS  assay  data  showed  that  the  availability  of  nutrients  decreased 
in  response  to  increases  in  phytoplankton  concentrations  from  the  upper  to 
the  lower  reaches  of  the  reservoir  (fig.  41). 

The  AAP:BT  (Algal  Assay  Procedure:  Bottle  Test)  procedure  was  used  to 
define  possible  nutrient  limitation  in  West  Point  Reservoir,  and  specific¬ 
ally  whether  this  limitation  could  be  due  to  nitrogen,  phosphorus,  or  trace 
element  deficiency.  This  was  accomplished  by  measuring  the  growth  response 
of  Selenastrum  capricornutum  to  singular  and  combined  additions  of  0.05  mg/L 
ohosphorus  as  K2HPO4,  0.01  mg/L  nitrogen  as  NaNOj,  and  0.01  mg/L  EDTA  (ethy- 
It.iediaraine  tetraacetate)  as  Na2EDTA  to  the  test  waters. 

Figure  43  shows  the  effects  of  nutrient  additions  to  the  test  water 
f-ora  West  Point  Reservoir.  Growth  responses  due  to  nutrient  additions  were 
compared  to  growth  responses  in  inoculated  control  flasks.  The  responses 
obtained  in  the  control  plus  nitrogen  and  nitrogen  plus  EDTA  additions  iden¬ 
tified  nitrogen  as  the  primary  growth-limiting  nutrient  during  the  strati¬ 
fied  period  in  the  lotic  section  of  the  reservoir.  In  the  lentic  section, 
the  growth  response  indicated  that  during  the  stratified  periods,  phosphorus 
was  the  primary  growth  limiting  nutrient.  ‘igure  43  illustrates  the  effects 
of  uptake  and  utilization  of  nutrients  in  autotrophic  production  and  the 
subsequent  depletion  of  these  nutrients  as  demonstrated  by  the  AGP  response. 
Also,  phosphorus  addition  in  the  presence  of  excess  nitrogen  seemed  to  sup¬ 
port  growth  to  its  maximum. 

Synthetic  organic  ligands  such  as  Na2EDTA  are  added  to  culture  media  to 
make  sure  trace  elements  are  available  to  support  algal  growth.  The  growth 
responses  attained  with  the  addition  of  EDTA,  however,  were  not  conclusive. 
The  algal  response  to  EDTA  addition  could  have  been  a  result  of  secondary 
growth-regulat ing  nutrient  deficiencies  and(or)  the  ability  of  S.  capri¬ 
cornutum  to  metabolize  the  nitrogen  contained  in  the  Na2EDTA  complex. 

Eutrophication  and  West  Point  Reservoir 

Chemical  and  biological  changes  within  West  Point  Reservoir  and  down¬ 
stream  from  West  Point  Dam  are  the  result  of  accelerated  eut  rophicat ion , 
largely  attributable  to  the  activities  of  man.  Cultural  eutrophication, 
which  is  generally  manifested  by  excessive  growth  of  aquatic  primary  pro¬ 
ducers,  could  have  deleterious  effects  on  the  beneficial  uses  of  the  reser¬ 
voir  and  water  downstream  from  West  Point  Dam. 

In  response  to  concern  over  potential  and  realized  wat er-q ua 1  i  t y 
deterioration  of  rainy  lakes  and  reservoirs  in  the  United  States,  the  Con¬ 
gress  included  Section  314-A  of  the  Federal  Water  Pollution  Control  Act 
Amendments  of  1972  and  1977,  which  required  States  to  classify  their  lakes 
and  reservoirs  in  terras  of  their  degree  of  eutrophication.  For  those  water 
bodies  found  to  be  excessively  fertile,  the  States  are  required  to  develop 
nutrient  control  programs  to  restore  the  water  quality  of  such  lakes  and 
reservoirs. 


FIGURE  43. — Effect  of  nutrient  addition  to  water  from  West  Point  Reservoir  on  the  growth 

of  Selenastrum  capr icornutum,  August  14-17,  1978. 


To  accomplish  the  assessment  of  reservoir  management  options  described 
ibove,  it  is  necessary  that  water-quality  conditions  be  quantified.  A  num¬ 
ber  of  schemes  for  classifying  lakes  and  reservoirs  numerically  according  to 
trophic  status  have  been  reported  in  the  literature  (DiLlon,  1975;  Larsen 
and  Mercier,  197b;  Vollenweider  1975;  Kern  a.\d  others,  19dl;  Carlson,  1977  ; 
Canfield  and  Bachmann,  1981). 

To  complicate  matters  even  further,  there  presently  exist  no  gener¬ 
ally  accepted  definitions  of  the  terms  used  for  the  different  trophic 
states.  This  .ack  of  precise  definition  of  trophic  status  makes  it  diffi¬ 
cult  to  assess  the  accuracy  of  all  the  different  eutrophication  schemes. 
Because  the  whole  concept  of  eutrophication  and  trophic  status  is  subjective 
and  highly  variable,  there  is  no  single  approach  that  will  result  in  unequi¬ 
vocal  conclusions  concerning  the  status  of  or  potential  for  eutrophication. 

Njnerous  attempts  have  been  made  to  classify  West  Point  Reservoir.  The 
Georgia  Department  of  Natural  Resources  (1976)  related  information  from  West 
loint  Reservoir  to  the  data  base  of  15  other  Georgia  reservoirs  in  the 
National  Eutrophication  Survey.  From  this  data  base,  a  reservoir  quality 
index  was  used  to  rank  reservoirs  according  to  their  trophic  status  and  West 
°oint  Reservoir  ranked  next  to  the  most  eutrophic.  Davis  and  others  (1979), 
on  the  other  hand,  determined  that  the  reservoir  was  only  mesoeutrophic. 
Results  obtained  by  Vick  and  others  (1976)  lead  to  the  conclusion  that 
enough  phosphorus  was  present  to  produce  eutrophic  conditions  in  West  Point 
Reservoir.  Their  results  were  plotted  against  each  of  three  "phosphorus 
only"  models  developed  by  Vollenweider  (1975),  Dillon  (1975),  and  Larsen  and 
Mercier  (1976).  West  Point  Reservoir  data  consistently  plotted  within  the 
defined  eutrophic  zone.  J.  B.  McConnell  VU.S.  Geological  Survey,  written 
commun. ,  1981),  utilizing  historic  data  and  data  collected  during  this 
study,  also  evaluated  West  Point  Reservoir  as  being  eutrophic.  Care  must  be 
taken  in  interpreting  the  results  of  these  various  models.  Because  of  the 
emphasis  on  arbitrary  ambient  total  phosphorus  levels  in  these  models,  ex¬ 
cessive  primary  production  or  manifestations  of  nutrient  enrichment  were  not 
considered.  Therefore,  the  models  used  above  are  comparative  and  not  pre¬ 
dictive  models. 

A  major  point  of  confusion  with  existing  terminology  is  that  eutrophic 
conditions  are  commonly  equated  with  poor  water  quality.  Poor  or  excellent 
water  quality  depends  on  the  designated  use  of  that  water.  Even  though 
trophic  state  models  evaluated  the  reservoir  as  eutrophic,  the  visually 
observed  quality  and  use  of  the  reservoir  indicated  it  was  not  eutrophic  to 
the  extent  that  any  designated  uses  of  the  reservoir  were  impaired.  The 
only  apparent  manifestation  of  eutrophication  in  West  Point  Reservoir  during 
the  study  period  was  the  anoxic  condition  of  the  hypolimnion  during  summer 
stratified  periods.  Also,  the  various  segments  of  West  Point  Reservoir  re¬ 
act  differently  under  similar  environmental  stress  and  the  trophic  classifi¬ 
cation  changes  at  different  locations  within  the  reservoir,  at  various  times 
of  the  year,  and  under  diverse  hydrologic  regimes. 


Bottom  Material  Characteristics 


Particle-size  and  constituent  concentration  data  of  bottom  material 
were  collected  from  West  Point  Reservoir  to  provide  information  on  the  pres¬ 
ence,  concentration,  and  distribution  of  potentially  harmful  substances  in 
the  bottom  sediments  of  the  reservoir  and  the  river  below  the  dam. 


The  downstream  gradation  of  bottom  material  particle  size  fron.  sand  to 
silt  plus  clay  between  the  headwaters  of  the  reservoir  and  the  dam  pool  is 
indicative  of  decreasing  velocities  through  the  reservoir.  Sand-size  par¬ 
ticles  carried  as  suspended  and  bed  load  by  the  Cl^attahoochee  River  are  re¬ 
tained  in  the  upper  section  of  the  reservoir  as  the  flow  begins  to  decrease. 
Suspended  particles  finer  than  sand  continue  to  settle  out  as  the  downstream 
velocities  progressively  decrease  (fig.  44).  The  particle  size  of  bottom 
material  from  tributary  stations  were  more  characteristic  of  malnstem  reser¬ 
voir  stations  than  of  the  river  stations  below  West  Point  Dam. 

The  streambed  at  the  stations  below  West  Point  Dam  was  constantly  being 
scoured  by  high-veLocity  water  during  release  periods.  This  fact,  along 
with  the  probable  absence  of  silt  and  clay  In  the  release  water,  accounts 
for  the  sparcity  of  fine  materials  In  the  bottom  materials  at  these  sta¬ 
tions.  The  30-percent  fraction  of  silt  and  clay  at  station  CH-01A  in  1*379 
was  attributed  to  problems  in  obtaining  a  representative  sample  through  the 
cross  section.  Most  of  the  riverbed  at  station  CH-01A  consisted  of  scoured 
bedrock,  except  for  the  immediate  river's  edge. 

Within  the  reservoir,  measurable  concentrations  of  certain  chemical 
constituents  occurred  where  silt  and  clay  particles  comprised  most  of  the 
bottom  material.  The  relation  of  these  chemical  constituents  to  particle 
size  is  illuscrated  in  figures  45  and  46.  Many  of  these  substances  (especi¬ 
ally  the  chlorinated  hydrocarbons)  have  low  water  solubility,  which  favors 
their  rapid  sorption  on  suspended  or  sedimented  materials. 

Little  inference  should  oe  made  from  the  comparison  between  1978  and 
1979  data  because  any  conclusions  made  utilizing  only  two  samples  1  year 
apart  would  be  pure  conjecture.  The  important  point  is  that  measurable 
quantities  of  potentially  hazardous  substances  were  found  in  the  bottom 
material. 


Fish  Tissue  Quality 

The  major  sources  of  chlorinated  hydrocarbons  and  trace  metals  In  water 
are  runoff  from  treated  lands.  Industrial  discharger,  and  domestic  sewage. 
Contributions  may  also  occur  in  fallout  from  atmospheric  drift  and  in  pre¬ 
cipitation. 

Chlorinated  hydrocarbons  and  trace  elements  in  the  water  commonly  reach 
reservoirs  in  concentrations  nonlethal  to  aquatic  organisms  (National  Acad¬ 
emy  of  Sciences,  1974).  These  substances  have  a  low  water  solubility  that 
favors  their  rapid  sorption  on  suspended  and  bottom  materials  and  their 
affinity  to  plant  and  animal  lipids.  In  reservoirs,  bottom  materials  appar¬ 
ently  act  as  a  sink  from  which  these  substances  are  released  Into  the  water 
according  to  the  solubility  of  the  compound,  the  concentration  in  the  bottom 
material,  and  the  type  of  bottom  material.  Therefore,  accumulation  of  these 
contaminants  in  bottom  material  may  lead  to  toxicity  to  aquatic  organisms  or 
bioaccumulation  within  the  food  chain.  For  example,  concentrations  of  these 
contaminants  in  water  below  the  practical  limits  of  detection  have  resulted 
In  unacceptable  residues  in  fish  for  human  consumption  and  have  affected 
reproduction  and  survival  of  aquatic  organisms. 

All  of  the  chlorinated  hydrocarbons  are  subject  to  metabolic  and  non- 
raetabollc  degradation  in  the  environment.  Specific  compounds,  however,  vary 
wideLy  in  their  rate  of  degradation,  and  some  form  degradation  products  that 
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may  be  both  persistent  and  toxic.  Chlorinated  hydrocarbons  are  extremely 
stable,  degrading  slowly  or  forming  persistent  degradation  products.  Aqua¬ 
tic  organisms  may  accumulate  these  compounds  directly  by  absorption  from 
water  or  by  consumption  of  contaminated  food  organisms  (National  Academy  of 
Sciences,  1974). 

In  order  to  document  and  substantiate  contaminant  residue  bioaccuraula- 
tion  in  West  Point  Reservoir,  whole  and  fillet  (1979  only)  fish  tissue 
samples  from  two  tributary  reservoir  sites  were  analyzed  for  a  select  num¬ 
ber  of  chlorinated  hydrocarbons  and  trace  metals  in  1978  and  1979.  Results 
of  the  "ish  tissue  analyses  for  these  select  substances  which  form  persis¬ 
tent  and  toxic  residues  In  the  environment  are  presented  in  Appendix  F. 

Most  of  the  of  tissue  samples  contained  measurable  amounts  of  chlori¬ 
nated  hydrocarbons  and  trace  metals.  PCB's  (polychlorinated  biphenyls), 
chlordane,  and  DOT  are  especially  notable  because  of  their  concern  to  human 
health. 

PCB's,  which  were  found  in  high  concentrations  (3,800  ug/kg),  are 
highly  persistent  and  can  accumulate  in  the  environment.  The  National  Acad¬ 
emy  of  Sciences  (1974)  recommends  that  aquatic  organisms  should  be  protected 
so  that  the  maximum  residues  in  general  body  tissues  will  not  exceed  500 
ug/kg.  Using  this  criterion,  several  whole  fi9h  samples  from  West  Point 
Res  rvoir  contained  concentrations  far  exceeding  this  maximum  recommended 
concentration  (Appendix  F). 

The  cyclodiene  pesticides  (chlordane,  dieldrin,  endrin,  aldrin,  hepta- 
chlor ,  and  heptachlor  epoxide)  present  the  greatest  liazards  of  ail  residual 
pesticides.  (Refer  to  Appendix  F  for  ranges  of  concentrations  in  West  Point 
Reservoir  fish  tissue.)  These  substances  are  highly  persistent  biologically 
and  readily  accumulate  in  the  lipids  of  terrestrial  and  aquatic  organisms. 
Even  at  low  dosages,  they  are  highly  active  carcinogens  and  affect  the  cen¬ 
tral  nervous  system  of  man  and  higher  animals,  leading  to  irreversible 
changes  in  encephalographic  and  behavioral  patterns  (National  Resea.-ch 
Council,  1977). 

DDT  and  its  degradation  products  are  of  moderately  acute  toxicity  to 
man  and  most  organisms.  However,  low  water  solubility,  high  lipid  solubil¬ 
ity,  and  subsequent  bioaccumulation  make  these  substances  extremely  persis¬ 
tent  in  living  organisms.  The  uajor  concern  about  DDT  and  its  derivatives, 
therefore,  is  not  their  acute  toxicity,  but  their  long-term  chronic  effects. 
DDT  and  its  degradation  products  are  still  present  1.1978-79)  in  measurable 
amounts  (<0.1  to  49  ug/kg)  in  fish  tissue  samples  in  West  Point  Reservoir, 
even  though  DDT  was  banned  in  the  United  States  on  January  1,  1973. 

The  selected  trace  metals  were  not  present  in  high  concentrations. 
However,  the  need  exists  tor  expanded  monitoring  of  trace  metals  through  the 

food  cliain  up  to  and  Including  man. 

The  result  of  fish  tissue  analyses  during  1978  should  not  be  compared 
with  those  during  1979  because  of  the  differences  in  sampling  between  1978 
and  1979.  The  apparent  discrepancies  In  the  PCB  data  collected  in  1978  and 
1979  are,  In  pari,  due  t<.  the  fact  that  slightly  larger  fish  were  collected 
In  !  97S  than  In  When  dealing  with  small  specimens  ( young-of-the- 

y  ,.,i  r  ) ,  nr  1,','U  t  i  t  ,  luo  specimens  having  a  minimum  total  weight  of  lOg  are 
je.i  tn  il  reliable  results.  The  important  point,  however,  is  that 
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measurable  concentrations  of  ootentially  hazardous  chlorinated  hydrocarbons 
were  found  In  whole  and  fillet  fish  samples  of  specimens  that  were  substan¬ 
tially  smaller  than  the  minimim  size  permitted  for  legal  possession.  If 
legal  or  larger  thin  legal  sized  fish  had  been  collected,  it  is  probable 
that  greater  concentrations  of  thet  e  hazardous  substances  would  have  been 
found  in  the  tissues. 


Water-Quality  Criteria 

An  important  objective  of  the  study  was  to  define  and  evaluate  water- 
quality  environmental  problems  in  and  immediately  downstream  from  West  Point 
Reservoi'".  Significant  water-quality  problems  were  evaluated  in  terms  of 
State  of  Georgia  water-quality  standards  and  criteria  recommended  by  the 
U.S.  Environmental  Protection  Agency  (table  10). 

The  distinction  between  criteria  and  standards  is  important  because  the 
wotiij  are  not  interchangeable,  nor  are  they  synonyms  for  such  commonly  used 
terms  as  objectives  or  goals.  The  National  Technical  Advisory  Committee 
(1966,  p.  vii)  on  water-quality  criteria  gave  the  following  definitions: 

Standard  -  "a  plan  that  is  established  by  government  authority  as 

a  program  for  water  pollution  prevention  and  abatement." 

Cri.eria  -  "scientific  requirements  on  which  a  decision  or  judg¬ 
ment  may  be  based  concerning  the  suitability  of  water 
quality  to  support  a  designated  use." 

Criteria  are  meant,  therefore,  only  as  guidelines  to  be  used  in  conjunction 
with  a  thorough  knowledge  of  local  conditions.  Realistic  standards  are 
dependent  on  criteria,  designated  uses,  and  implementation,  as  well  as 
identification  of  problems  and  monitoring  procedures. 

The  standards  adopted  by  the  State  of  Georgia  include  water-use  classi¬ 
fications,  criteria  necessary  to  support  these  uses,  and  a  plan  for  imple¬ 
mentation  and  enforcement.  The  objectives  and  Intent  of  the  State  of 
Georgia  in  establishing  water-quality  standards  are  to  provide  enhancement 
of  water  quality  and  prevention  of  pollution;  to  protect  public  health  in 
accordance  with  the  public  interest  for  drinking-water  supplies;  conserva¬ 
tion  of  fish,  game,  and  other  beneficial  aquatic  life;  and  agricultural, 
industrial,  recreational,  and  other  beneficial  uses. 

Because  the  State  of  Georgia  drinking-water  standards  are  not  appreci¬ 
ably  different  from  the  other  water-use  classifications  of  aquatic  life, 
fishing,  and  recreation,  compliance  and(or)  violations  are  discussed  only 
with  reference  to  drinking-water  standards.  On  the  other  hand,  recommended 
criteria  made  to  the  U.S.  Environmental  Protection  Agency  (197b)  by  the 
National  Academy  of  Sciences  are  quite  different  from  each  water-use  classi¬ 
fication  (table  10). 

At  present,  the  section  of  the  Chattahoochee  River  encompassed  by  the 
West  Point  Reservoir  study  is  under  three  separate  classifications  (Georgia 
Department  of  Natural  Resources,  1980): 

(1)  Franklin,  Ga.  (station  CH-12),  downstream  to  the  confluence  with 
New  River  is  classified  for  fishing  and  aquatic  life; 

(2)  The  confluence  with  New  River  downstream  to  West  Point  Dam  is 
classified  for  recreation; 

(3)  West  Point  Dam  downstream  to  the  West  Point,  Ga.,  water  intake  is 
classified  for  drinking;  and 
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(4)  The  West  Point,  Ga.,  w?ter  intake  downstream  to  Languale,  Ala.,  is 
classified  for  fishing  and  aquatic  life. 

hven  though  sections  of  West  Point  Reservoir  and  the  Chattahoochee  River  in 
the  study  area  are  not  classified  for  public  water  supply,  the  following 
discussion  of  whether  chemical  and  biological  concemrations  exceed  the 
limits  of  water-quality  standards  is  in  relation  to  drinking-water  stan¬ 
dards.  This  is  a  realistic  approach  because  municipal  water  users  withdraw 
at  various  locations  from  Franklin,  Ga.,  downstream  to  Langdale,  Ala. 

Most  of  the  parameters  listed  in  table  10  were  not  present  in  concen¬ 
trations  considered  serious  in  terras  of  water-quality  standards  and(or)  cri¬ 
teria.  Certain  parameters,  however,  are  worthy  of  mention. 

Perhaps  the  most  serious  concern  was  the  drastically  lowered  dissolved- 
oxygen  concentrations  during  periods  of  thermal  stratification.  Water- 
quality  data  show  severe  hypolimnet  ic  oxygen  deficiency  in  the  reservoir 
f ru.n  stations  CH-10  to  CH-03C  after  thermal  stratification  was  established 
in  the  spring  of  1978  and  1979.  This  environment  favored: 

(1)  Increase  of  free  carbon  dioxide, 

(2)  Reduction  of  nitrogen  compounds  to  ammonium, 

(3)  Reduction  of  dissolved  sulfate  to  hydrogen  sulfide,  and 

(4)  Solubilization  of  heavy  metals. 

Although  drinking-water  standards  and  recommendations  for  aquatic  life  and 
recreation  do  not  realistically  hold  for  the  hypolimnion  of  stratified 
reservoirs,  they  offer  guidelines  for  the  prevention  of  potentially  serious 
problems  downstream  from  the  reservoir.  For  example,  during  periods  of 
severe  hypolimnetic  anoxia,  the  release  water  from  West  Point  Reservoir  con¬ 
sistent  .y  did  not  meet  water-quality  standards  for  dissolved-oxygen  concen¬ 
trations  at  the  data-collection  stations  immediately  below  the  reservoir 
(fig.  23).  During  maximum  daily  release  periods  of  1978  and  1979  at  these 
stations,  dissolved-oxygen  concentrations  ranged  from  2.0  to  6.3  mg/L,  with 
a  mean  of  3.8  mg/L.  The  State  of  Georgia  requires  a  minimum  concentration 
of  4  mg/L  at  all  times  to  meet  water-quality  standards. 

Georgia  State  standards  for  pH  were  not  always  attained  in  the  reser¬ 
voir  anti  in  the  river  downstream  from  West  Point  Dam.  Epilimnetic  pH  values 
in  the  reservoir  measured  greater  than  8.5  on  several  occasions.  High  pH 
values  were  intermittent,  of  short  duration,  and  associated  with  phytoplank¬ 
ton-photosynthetic  activity.  Even  though  such  occurrences  were  technical 
violations,  they  need  not  be  viewed  as  indicators  of  a  water-quality  problem 
except  as  an  indication  of  potential  eutrophication.  In  the  river  down- 
scream  from  West  Point  Dam,  pH  standards  were  not  met  during  both  high  and 
low  flows  at  all  times  of  the  year.  The  standards  were  most  frequently  not 
met  in  the  summer  when  anoxic  hypolimnetic.  waters  were  released  from  the 
reservoir  during  maximum  dally  release  periods.  The  occurrences  of  low  pH 
in  the  hypollmnion  during  the  summer  are  an  indirect  problem  associated  with 
a  reducing  environment  and  solubilization  of  metals.  During  these  condi¬ 
tions  of  low  pH,  the  potential  exists  for  an  increase  in  the  toxicity  of  the 
water  due  to  increases  in  the  concentrations  of  certain  metals  or  metallo- 
organic  complexes. 

At  present  (1980),  there  are  not  standards  for  nonf  i  l  te  rable  residue. 
However,  "for  a  high  level  of  protection,"  it  is  recommended  that  aquatic 
life  not  be  subjected  to  concentrations  greater  than  25  mg/L  (National 
Academy  of  Sciences,  1974).  High  concentrations  of  nonf  i  Iterable  residue 
can  interfere  with  fish  production  and  respiration  by  covering  eggs  and  gill 
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structures  (National  Academy  of  Sciences,  1974).  During  intense  storm 
activity  and  subsequent  surface  runoff,  non f i I te ru  b  J  e  residues  above  the 
recommended  level  were  found  in  the  reservoir. 

The  development  of  reducing  conditions  in  the  hypolimnion  after  thermal 
stratification,  resulted  in  solubilization  of  iron  and  manganese  to  concen¬ 
trations  that  were  at  times  over  50  times  greater  than  the  Federal  criteria 
of  0.3  mg/L  for  dissolved  iron  and  over  100  times  greater  than  the  Federal 
criteria  of  0.05  mg/L  for  dissolved  manganese. 

Data  for  metals  in  the  Chattahoochee  River  downstream  from  West  Point 
Dam  clearly  Illustrate  the  influence  of  hypol  linnet  ic  release  on  downstream 
water  quality.  During  periods  of  thermal  stratification,  the  release  water 
from  West  Point  Reservoir  consistently  did  nor.  meet  Federal  water-quality 
criteria  for  iron  and  manganese  concentrations  at  the  da t a-co  1  lec  t i on  sta¬ 
tions  immediately  below  the  reservoir.  On  the  other  hand,  post-mixing 
releases  during  unstratified  periods  rarely  exceeded  inaximum  allowable  dis¬ 
solved  trace  metals  concentrations. 

Bacteriological  data  were  inadequate  to  evaluate  reservoir  and  down¬ 
stream  water  quality  in  terras  of  State  standards.  For  example,  the  State 
star  ard  (table  10)  requires  a  minimum  of  four  fecal  coliform  samples  per  30 
da'’s  for  proper  evaluation.  Sampling  frequency  during  the  siudy  was  too  in- 
ftequent  to  meet  this  requirement.  Also,  in  the  reservoir  samples  for  fecal 
streptococci  analyses  were  collected  instead  of  the  specified  fecal  coliform 
samples. 

SUMMARY  AND  CONCLUSIONS 

Water-quality,  bottom-material,  and  fish-tissue  samples  were  collected 
from  West  Point  Reservoir  to  determine  whether  water-quality  problems  have 
resulted  subsequent  to  impoundment.  Water-quality  and  bottom-material 
samples  were  also  collected  In  the  Chattahoochee  River  downstream  from  the 
dam  to  determine  the  Impact  of  impoundment  on  river-quality  conditions 
during  thermally  stratified  and  unstratified  periods. 

Significant  concentrations  of  total  iron,  total  manganese,  total  phos¬ 
phorus,  total  organic  carbon,  and  volatile  solids  in  bottom  material  occur¬ 
red  in  the  lentlc  section  of  the  reservoir  and  at  the  tributary  stations, 
where  silts  and  clays  constitute  most  of  the  bottom  material.  PCB's  and 
ehlordane  concentrations  in  the  bottom  material  were  ilso  relatively  high  In 
tills  section  of  the  reservoir. 

Young  bullhead  catfish  and  largeraoutb  bass  tissue  samples  analyzed  for 
chlorinated  hydrocarbons  showed  significant  amounts  of  ehlordane  and  PCB's 
in  whole  fish  and  fillet  sanples.  Concentr a t i c  n  s  in  several  of  the  whole 
fish  samples  far  exceeded  the  maximum  recommended  limit  of  50U  ug/kg.  It  Is 
import  int  to  note,  however,  that  these  samples  were  from  fish  substantially 
smaller  than  the  minlmum-si/e  permitted  for  legal  possession. 

Tiie  Lentlc  section  of  the  reservoir  showed  the  greatest  biological 
activity  in  terms  of  p'ankton  standing  stock,  adenosine  triphosphate  concen¬ 
tration,  and  ciilorophyll  production.  The  dominant  plankton  groups,  In  terms 
of  numbers  per  unit  volume,  were  blue-green  algae  and  rotifers. 


Algal  growth  potential  assay  data  showed  that  the  availability  of 
nutrients  decreased  in  response  to  increases  in  phytoplankton  concentrations 
from  tne  upper  to  the  lower  rea;hes  of  the  reservoir.  For  example,  the 
maximum  algal  growth  potential  value  was  obtained  at  the  uppermost  data- 
collection  station  at  Franklin,  Ga.,  whereas  the  minimum  value  was  recorded 
at  the  dam  pool  station.  The  "Algal  Assay  Procedure:  Bottle  lest"  identi¬ 
fied  nitrogen  as  the  primary  growth  limiting  nutrient  in  the  lotic  section 
and  phosphorus  as  the  primary  growth  limiting  nutrient  in  the  lentic  section 
during  stratified  periods.  Also  phosphorus  addition  in  the  presence  of  ex¬ 
cess  nitrogen  appeared  to  support  growth  to  its  maximum.  Even  though  the 
AGP  assay  identified  nitrogen  as  the  limiting  nutrient  in  the  lotic  section, 
light  limitation  and  relatively  rapid  water  movement  are  probably  the  pri¬ 
mary  causes  for  limited  algal  biomass  in  this  section  of  the  reservoir. 

Water-quality  data  show  that  severe  hypolimnetic  oxygen  deficiency 
developed  in  the  reservoir  after  thermal  stratification  was  established  in 
the  spring  ot  both  1978  and  1979.  This  environment  favored  the  release  of 
iron,  manganese,  phosphorus,  and  other  constituents  from  the  sediments. 

During  periods  of  thermal  stratification,  the  release  water  from  West 
Point  Reservoir  consistently  exceeded  the  limits  of  water-quality  standards 
ar.d(or)  criteria  for  iron,  manganese,  and  dissolved-oxygen  concentrations  at 
the  data-collection  stations  immediately  downstream  from  the  reservoir.  The 
primary  influence  of  the  reservoir  on  downstream  river  water  quality  could 
be  attributed  to  seasonal  changes  in  the  chemical  nature  of  the  water  column 
at  the  dam  pool,  resulting  from  thermal  stratification  and  dissolved-oxygen 
deplet  i  .m. 

Physical  and  chemical  differences  between  minimum  and  maximum  daily 
release  water  were,  for  the  most  part,  negligible  because  the  difference  in 
altitude  of  the  intakes  for  the  main  and  service  turbines  is  only  1.52  m. 
Most  of  the  differences  that  were  found  resulted  from  physical  and  chemical 
changes  of  the  water  occurring  immediately  after  release  from  the  reservoir. 


RECOMMENDATIONS 

This  report  provides  a  data  base  from  which  future  wa te r-qua  1  i  t  y 
investigations  of  West  Point  Reservoir  and  other  reservoirs  in  the  South¬ 
eastern  United  States  can  draw  historical  information.  Water-quality  moni¬ 
toring  in  the  reservoir  may  need  to  be  continued  and  expanded  to  ensure  com¬ 
pliance  with  all  aspects  of  multi-use  water-quality  criteria.  The  following 
are  some  suggested  subjects  of  study  for  future  consideration: 


I •  Toxic  Substances 

The  need  to  manage  toxic  substances  in  water  supplies  has  been  desig¬ 
nated  by  the  U.S.  Environmental  Protection  Agency  as  a  priority  in  achieving 
National  water-quality  goals.  Environmental  pollutants  (toxic,  potentially 
carcinogenic,  ecologically  damaging)  have  been  the  subject  of  major  legis¬ 
lation  in  the  1972  amendment  to  the  Federal  Water  Pollution  Control  Act  (PL 
92-5UU),  the  Safe  Drinking  Water  Act  of  1974  (PL  93-523),  and  the  Toxic 
Substances  Control  Act  (PL  94-469).  These  laws  establish  the  need  for  ex¬ 
tensive  measurements  to  determine  the  presence  and  concentrations  of  a  broad 
varie*.y  of  compounds. 


Many  of  these  toxic  substances  have  a  low  water  solubility,  which 
favors  their  rapid  sorption  on  suspended  or  sedimented  materials  after  in¬ 
troduction  to  receiving  water.  In  streams,  these  contaminants  are  in  con¬ 
tinuous  transport  on  suspended  particulate  material  or  on  bottom  materials. 
Major  receiving  basins  and  especially  reservoirs  may  accumulate  substantial 
amounts  of  contaminants.  Accumulation  of  these  contaminants  in  bottom 
materials  may  lead  to  toxicity  to  aquatic  organisms  or  bioaccumulation 
within  the  food  chain.  Determining  their  fate  in  the  aquatic  environment 
will  bu  important  because  these  processes  may  affect  human  health. 

Future  studies  couLd  emphasize  the  collection  and  analysis  of 
suspended-sediment,  bottom-material,  and  biological  samples  to  determine  the 
areal  extent  and  fate  of  naturally  occurring  or  manmade  toxic  substances  in 
West  Point  Reservoir.  The  objectives  of  such  a  study  would  be  to  determine 
the  presence,  inflow  contributions,  distribution,  and  ecological  signifi¬ 
cance  of  environmental  pollutants  which  could  present  a  health  hazard  to 
humans . 


I l .  Constituent  Loading  and  Discharge  Rates 

Accelerated  eutrophication  in  West  Point  Reservoir  is  largely  attribu¬ 
table  to  the  activities  of  man  and  could  have  significant  deleterous  effects 
on  the  beneficial  uses  of  the  reservoir.  The  chemical  composition  of  the 
Chattahoochee  River  undergoes  significant  changes  during  impoundment.  The 
changes  which  are  observed  in  the  out-flow  at  the  dam  are  attributed  to  a 
variety  of  factors  that  are  related  to  the  action  or  an  Interaction  of  regu¬ 
lated  inflow  and  outflow,  thermal  stratification,  mixing,  biological,  and 
microbiological  activities. 

The  relation  between  nutrient  loads  and  subsequent  changes  in  reservoir 
water  quality  needs  to  be  understood  and  quantified  so  that  water-quality 
management  approaches  can  be  properly  evaluated.  J.  B.  McConnell  (U.S.  Geo¬ 
logical  Survey,  written  coramun.,  19B1)  states  that  "data  recently  collected 
on  the  West  Point  Project  will  provide  information  that  is  needed  to  help 
understand  eutrophication  processes,  but  will  not  provide  information  needed 
to  quantify  nutrient  load-reservoir  response  relations;  information  that 
will  ultimately  be  needed  to  evaluate  water-quality  management  approaches." 

The  objectives  of  a  future  study  would  be  to  accurately  assess  seasonal 
and  annual  nonpoint  transport,  loading,  and  discharge  rates  for  West  Point 
Reservoir.  This  information  would  be  essential  input  to  nutrient  load- 
reservoir  response  models  that  could  provide  evaluation  of  various  water- 
quality  management  alternatives. 

III.  Community  Metabolism 

West  Point  Reservoir  must  be  considered  a  dynamic  trophic  system  in 
which  flow  and  constituent  loading  interact  with  thermal  stratification  and 
community  metabolism  to  alter  the  water  chemistry  within  the  reservoir  and 
the  water  chemistry  of  the  outflow.  Many  of  the  chemical  changes  are  a 
result  of  community  metabolism,  therefore  a  better  understanding  of  the 
ecology  of  naturally  occurring  populations  throughout  the  various  trophic 
levels  Is  Important. 


If  community  metabolism  is  dependent  on  various  abiotic  and  biotic 
factors,  can  trophic  models  based  solely  on  nutrient  loading  adequately 
describe  the  potential  trop  lie  response?  If  predicted  nutrient  responses 
never  materialize,  what  factor(s)  are  controlling  community  metabolism? 
These  are  questions  which  make  ki owledge  of  the  naturally  occurring  biologi¬ 
cal  processes  and  responses  important  in  proper  reservoir  management 
strategies. 

Future  stories  could  include: 

(1)  delineation  of  seasonal,  spatial,  and  annual  abiotic  and  biotic 
growth  limiting  factors  (light,  temperature,  flow,  turbidity, 
nutrients,  trace  elements,  grazing,  and  possible  toxins) 

(2)  microbial  ecology  (composition,  function,  and  processes) 

(3)  delineation  of  seasonal,  spatial,  and  annual  rates  of  productivity 

(4)  delineation  of  seasonal  and  spatial  succession,  composition,  and 
distribution  of  primary  and  secondary  plankton  communities. 
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GLOSSARY  OF  SELECTED  TERMS 

Alga,  algae  (n. ),  algal  (adj.).  Simple,  chlorophyll-containing  photosyn- 
t’netic  organisms. 

Aliquot  (n.,  adj.).  A  known  exact  part  of  a  whole  sample. 

Allochthonous  (adj.).  Formed  elsewhere  than  in  the  region  where  found. 

Anaerobic  (adj.).  Living  in  or  pertaining  to  the  absence  of  free  oxygen. 

Anoxia  (n.),  anoxic  (adj.).  An  abnormally  low  or  absence  of  free  oxygen. 

Autochthonous  (adj.).  Pertaining  to  an  indigenous  origin  within  the 
reservoir. 

Autotroph  (n.),  autotrophic  (adj.).  Microorganisms  capable  of  utilizing 
inorganic  materials  as  a  source  of  food. 

Benthos  (n.),  benthic  (adj.).  The  community  of  organisms  living  in  or  on 
the  bottom  of  an  aquatic  ecosystem. 

Biomass  (n. ).  The  weight  of  living  mattei  present  in  a  unit  area  or  volume 
at  a  given  time. 

Bottom  material  (n.).  Lake  or  river  bottom  substance,  usually  consisting  of 
varying  amounts  and  combinations  of  inorganic  and  organic  material. 

Compensation  point  (n.).  The  point  in  a  column  of  water  at  which  oxygen 
production  by  photosynthesis  balances  oxygen  uptake  by  respiration  of 
plants  and  animals.  The  compensation  point  is  the  lower  limit  of  the 
euphotic  zone. 

Ecology  (n.),  ecological  (adj.).  The  science  or  study  of  the  relation  of 
organisms  or  groups  of  organisms  to  their  environment. 

Ecosystem  (n.).  A  system  formed  by  the  interaction  of  a  group  of  living 
organisms  with  their  environment  involving  the  exchange  of  matter  and 
energy. 

Ecotone  (n.).  The  transition  zone  between  two  different  communities. 

Endemic  (adj.).  An  organism  peculiar  to  a  particular  locality. 

Enrichment  (n).  Addition  or  accumulation  of  plant  nutrients  within  a  body 
of  water. 

Enteric  (adj.).  Pertaining  to  the  intestinal  tract. 

Epilimnion  (n.).  The  upper,  relatively  warm,  circulating  zone  of  water  in  a 
thermally  stratified  lake.  The  layer  of  water  above  the  thermocline. 

Euphotic  zone  (n.).  That  region  in  a  body  of  water  in  which  the  light  is 
sufficient  for  photosynthesis;  commonly  considered  to  be  that  part  of  a 
water  body  in  which  the  intensity  of  underwater  light  equals  or  exceeds 
1  percent  of  the  intensity  of  surface  light. 
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Eutrophication  (n.),  eutrophic  (adj.).  The  natural  process  of  enrichment 
and  aging  of  a  body  of  water  that  may  be  accelerated  by  the  activities 
o  f  man . 

Eutrophic  water  (n.).  Water  with  a  good  supply  of  nutrients.  This  water 
may  support  rich  organic  production  such  as  algal  blooms. 

Heterotroph  (n.),  tieterocrophic  (adj.).  Organisms  involved  in  the  utiliza¬ 
tion  of  complex  organic  materials  as  a  source  of  food. 

Hypol imnion  (n. ).  The  lower,  relatively  cold,  noncirculating  water  zone  in 
a  thermally  stratified  lake.  The  layer  of  water  below  the  thermocline. 

Igneous  (adj.).  Rocks  produced  under  conditions  involving  intense  heat. 

Isopleth  (n.).  A  line  drawn  through  all  points  having  the  same  numerical 
value. 

Lacustrine  (adj.).  Pertaining  to  lakelike  features. 

Lentic  (adj.).  Pertaining  to  or  living  in  still  water. 

Limnetic  (adj.).  Pertaining  to  or  living  in  the  open  water  of  a  lake  or 
reservoir. 

Limnology  (n.),  limnological  (adj.).  The  science  or  study  of  the  physical, 
chemical,  and  biological  aspects  of  lr land  water. 

Loading  (n.).  The  amount  of  a  given  substance  or  type  of  material  dis¬ 
charged  or  otherwise  entering  a  body  of  water  in  a  given  unit  of  time. 

Lotic  (adj.).  Pertaining  to  or  living  in  flowing  water. 

Mesoeutrophic  water  (n.).  Water  that  is  moderately  enriched  and  moderately 
productive  biologically. 

Mrtaliranion  (n.).  The  middle  layer  of  water  in  a  thermally  stratified  body 
of  water  in  which  temperature  decreases  rapidly  with  depth. 

Metamorphic  (adj.).  Rocks  exhibiting  structural  change  or  raetamor pliism. 

Monoraictic  (adj.).  A  body  of  water  having  only  one  period  of  free 
circulation. 

NGVL)  of  1929  (National  Geodetic  Vertical  Datum  of  1929)  (n.).  A  geodetic 
datum  derived  from  a  general  adjustment  of  the  first-order  level  nets 
of  both  the  United  States  and  Canada.  It  was  formerly  called  Sea  Level 
Datum  of  1929  or  mean  sea  level.  Although  the  datum  was  derived  from 
the  average  sea  level  over  a  period  of  many  years  at  26  tide  stations 
along  the  Atlantic,  Gulf  of  Mexico,  and  Pacific  Coasts,  it  does  not 
necessarily  represent  local  mean  sea  level  at  any  particular  place. 

Nutrient  (n.).  Any  chemical  element,  ion,  or  compound  that  is  required  by 
an  organism  for  the  continuation  of  growth,  reproduction,  and  other 
life  processes.  Trace  nutrients  are  substances  required  by  an  organism 
in  very  small  amounts. 

Oligotrophic  water  (n.).  Water  of  low  nutrient  content  that  characteristic¬ 
ally  has  little  organic  production. 

Oxidation  (n.).  The  process  in  which  oxygen  is  added  to  a  substance  or  in 
which  an  element  loses  electrons. 

Peristaltic  pump  (n.).  A  pump  which  utilizes  successive  waves  of  contrac¬ 
tion  of  hollow  tubing  to  force  liquids  through  the  tubing.  There  is  no 
contact  between  the  liquid  and  the  pump. 

Pathogenic  (adj.).  An  organism  causing  or  capable  of  causing  disease. 

Penstock.-,  (n.).  A  sluice  or  gate  for  regulating  the  flow  of  water. 

Photosynthesis  (n.),  photosynthet ic  (adj.).  A  process  whereby  autotrophic 
organisms  utilize  light  as  an  energy  source  and  convert  chemical  com¬ 
pounds  to  carbohydrates.  In  the  process,  carbon  dioxide  is  utilized 
and  oxygen  Is  released. 

Primary  production  (n.).  The  weight  of  new  organic  material  created  by 
photosynthesis,  or  the  energy  it  represents.  Primary  productivity  is 
the*  rate  of  production. 
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Reduction  (n.).  The  process  In  which  oxygen  is  removed  from  a  substance,  or 
in  which  an  clement  gains  electrons. 

Respiration  (n.).  A  life  process  in  which  carbon  compounds  are  oxidized  to 
carbon  dioxide  and  water.  The  Liberated  energy  is  used  in  the  meta¬ 
bolic.  processes  of  living  organisms. 

Riverine  (adj.l.  Relating  to,  formed  by,  living  in,  or  resembling  a  river. 

Secondary  production  (n.).  The  weight  of  the  heterot.rophic  component  of  an 
ecosystem. 

Spate  In.).  A  sudden  rush  of  freshwater  into  the  reservoir  resulting  from  a 
sudden  and  heavy  rainstorm. 

Species  richness  in.).  Total  number  of  species  per  sample. 

Standing  stock  (n.).  An  estimate  of  population  densities. 

Secchi  disc  (n.i.  A  circular  metal  plate,  20  centimeters  in  diameter,  the 
upper  surface  of  which  is  divided  into  four  equal  quadrants  and  so 
painted  that  two  quadrants  directly  opposite  each  other  are  black  and 
the  intervening  ones  are  white. 

Therraoc.line  (n.).  The  plane  of  maximum  rate  of  decrease  in  temperature  in  a 
water  body. 

Trophic  state  (n.).  The  nutritional  status  of  a  water  body  (stage  of 
eutrophication). 

Trophogenic  zone  (n.).  The  surficiai  Layer  of  a  water  body  in  which  organic 
production  from  mineral  substances  takes  place  on  the  basis  of  light 
energy. 

Tropholytic  zone  (n.).  The  deeper  layer  of  a  water  body  where,  organic 
decomposition  predominates  because  of  light  deficiency. 

Turbid  (adj.),  turbidity  (n.).  The  ability  of  materials  suspended  in  water 
to  reduce  the  penetration  of  light. 

Warm  monomictic  (adj.).  Water  bodies  of  warmer  ’atitudes  in  which  the  water 
temperature  never  falls  below  4°C.  These  water  bodies  are  character¬ 
ized  by  only  one  circulation  period  during  winter  and  a  stratification 
period  during  summer. 
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APPENDIX  A- 


Graphs  showing  water  discharge  at  U.S.  Geological  Survey  gaging  stations 
around  West  Point  Reservoir,  1978-79 


(02338000)  Chattahoochee  River  near  Whitesbjrg,  Ga.,  April  1  978- 

November  1979. . 

((>2339500)  Chattahoochee  River  at  West  Point,  Ga.,  April  1  978- 

Deceraber  1979...... . . . 

(02338t>60)  New  River  near  Corinth,  Ga . 

(02338840)  Yellowjacket  Creek  near  Hogansville,  Ga . 

(02339225)  Wehadkee  Creek  below  Rock  Mills,  Ala . 
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Chattahoochee  River  at  West  Point,  Ga.  (07339S02J, 
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discharge  of  the  Chattahoochee  River  at  U.S.  Geological  Survey  gaging  stations  above  and  below 

Nest  Point  Peservolr,  1978-79. 
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APPENDIX  A- 3 


Water  temperature  at  U.S.  Geological  Survey  gaging  stations 
around  West  Point  Reservoir,  April  1 978-December  1979 
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APPENDIX  A-4 


Graphs  showing  water  temperature  at  U.S.  Geological  Survey  gaging  stations 

around  West  Point  Reservoir,  1978-79 
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Yellowjacket  Creek  near  Hogansville,  Ga.,  October  1978- 
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Wehadkee  Creek  below  Rock  Mills,  Ala.,  December  1978- 
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Hater  tcrpcrature  of  the  Chattahoochee  River  at  U.S.  Geological  Survey  gaging  stations  above  and  be'ow 

Nest  Point  Reservoir,  1970-79. 
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APPENDIX  B-l 


Explanation  of  summary  data  tables 

The  values  have  been  calculated  with  respect  to  annual  stratification 
cycles  (stratified  versus  unstratified,  above  and  below  the  the  rraoc  1 ine ) ; 
changing  flow  conditions  in  the  Chattahoochee  River  below  West  Point  Dam 
(maximum  versus  minimum  daily  release);  and  depth  weighted.  Mean  values  are 
given  only  to  illustrate  temporal  and  longitudinal  trends.  Obviously,  sea¬ 
sonal  perturbations  and  anomalies  are  masked  by  mean  values. 

The  water  column  above  and  below  the  therraocline  at  the  reservoir  sites 
was  determined  by  examining  temperature  and  dissolved-oxygen  profiles  for 
all  17  data-collection  trips.  Approximate  therraocline  depths  (See  following 
table.)  were  Inferred  as  the  inflection  points  of  the  corresponding  tempera¬ 
ture  profiles.  In  cases  where  temperature  profiles  alone  did  not  provide 
sufficient  information,  approximate  thermocline  locations  were  taken  as 
those  depths  of  greatest  metalimnetic  oxygen  depletion  rate.  Because  each 
data-collection  station  in  the  reservoir  was  characterized  by  unique  tempo¬ 
ral  and  spatial  stratification  patterns,  the  following  table  is  provided  to 
aid  the  reader  In  defining  th..  unstratified,  1978  stratified,  and  1979 
stratified  periods  for  each  station. 


October  14-17 


APPENDIX  B-2 


(leans  and  ranges  of  on-site  physical  and  chemical  measurements 

[Water  temperature,  specific  conductance,  oxidation-reduction 
potential,  dissolved  oxygen,  and  pH] 

Page 

Chattahoochee  River  stations  in  West  Point  Reservoir,  April  1978- 

Decembar  1979 . . .  139 

Tributary  stations  In  West  Point  Reservoir,  April  1978-Deceraber  1979 .  141 

Inundated  coffer-structure  stations  upstream  from  West  Point  Dam, 

April  1  978-December  1979 . . . . . .  142 

Chattahoochee  River  stations  downstream  from  West  Point  Dam, 

April  1  978-December  1979 . . . . .  143 


Water  temperature  (*C) - 

T 

9 

6.  5-20. 5 

15.3 

25 

11.8-20. 

7  lo.9 

82 

0.2-23.9 

Specific  conductance 

( ocatioa/ca ) - - - - 

T 

9 

40-90 

68 

25 

49-78 

68 

82 

49-90 

Oxidatl on-red urt ton 

potential  (mV) — - - - 

T 

9 

495-645 

590 

25 

460-650 

505 

82 

445-005 

Dissolved  o  :ygen  (mg/L) - 

T 

9 

0.9-11.1 

8.5 

25 

5. 3-9. 3 

7.5 

82 

2.0-11.4 

pH  (units) - - ■ - - 

T 

9 

6. 2-6. 8 

6.4 

25 

5.8-6. 5 

0.1 

82 

5. 5-8.4 

1978 

stratified 

period 

Water  temperature  ( *C ) - 

U 

5 

18.7-28.9 

23.6 

♦ 

♦ 

♦ 

17 

25.0-29.  5 

L 

# 

0 

9 

0 

0 

9 

22 

16. o-2b. - 

Spe-lflc  conductance 

U 

5 

63-96 

75 

♦ 

♦ 

+ 

17 

57-104 

( umlios/cm) - - - - - 

L 

0 

0 

9 

0 

0 

9 

■>  o 

fc  a» 

o 

1 

fv 

c 

Oxidation-reduction 

U 

4 

480-590 

550 

♦ 

♦  * 

♦ 

17 

445-580 

potential  (mV) - 

L 

« 

0 

0 

0 

0 

9 

22 

155-580 

Dissolved  oxygen  (mg/L) — - 

U 

5 

4.  7-7.8 

6.7 

♦ 

-r 

♦ 

17 

1.0-12.6 

L 

0 

0 

0 

0 

0 

0 

22 

•  1 -6, l 

pH  ( uni ta )-- - -  — - 

U 

5 

6.4-6.: 

6.5 

♦ 

♦ 

♦ 

17 

6. 2-9. 3 

L 

f 

« 

0 

0 

0 

0 

22 

6. 0-7.0 

1979 

stratified 

period 

Water  temperature  (*C) - - 

U 

3 

23.3-26.8 

25.4 

20 

25.7-28.5 

26.2 

6 

25.8-30.2 

L 

0 

0 

9 

0 

0 

9 

K 

24.4-26.3 

Specific  conductance 

u 

3 

67-97 

78 

:o 

71-82 

70 

b 

70-83 

(  ushoi/ca) - 

L 

0 

0 

0 

0 

0 

9 

14 

64-77 

Ox<  d  tat  (on- re  duct  Ion 

u 

3 

455-615 

545 

20 

495-620 

570 

6 

350-550 

potential  (mV) - - - 

L 

1 

0 

0 

0 

0 

f 

14 

415-600 

Dissolved  oxygen  (og/L) - 

U 

3 

5.4-6. 7 

5.9 

20 

4. 8-7.1 

5.5 

6 

5.5-11.7 

L 

0 

0 

0 

0 

0 

0 

14 

o 

t 

IN 

pH  (unlta) - - 

U 

3 

6. 3-6. 8 

6.5 

20 

6. 1-6.8 

6.4 

6 

6. 9-9. 2 

L 

0 

0 

0 

0 

0 

9 

14 

6.1-6. 5 

Means  and  ranges  of  on-sltf  physical  and  chentcal  nr  inurement n  at  Out  tahtn.cVr  ylvi*r  statl-us 
In  West  Joint  Reservoir,  April  1  978-Decenber  I  979— Cont  i  nue  J 


(Stations  In  downstream  order  from  Franklin,  Ca , ,  to  West  Point  Data.  N ,  number  of  samples;  ♦,  station  r.at 
established;  U,  above  the  thermorllnc;  L,  below  the  thermocllne;  T,  entire  water  colu*ri;  not  appl lc.ib’.e | 


Stapling  station 


N  Range  Mean 


Range  Mean 


Water  temperature  (*C)“ 

Specific  conducts  ice 
(  unhoi/cn) - 

f>x!dat  l on-reduct  ion 
l  » n t  l a  1  (mV  ) - 

dissolved  oxygen  (rag/L)- 

pM  (  jnl  ta  — 


W ater  temperature  (*C) — - 

Specific  conductance 

(  u*lh  IS/  CO) - -  -  ~  - - 

fhMr.  I  on -re  duct  ion 
potential  ( mV  ) - 

Dissolved  oxygen  (mg/u)~- 
pM  (units)  —  — -------- 


Water  temperature  (*C)  — 

Specific  conductance 
( unhos (cm)------- - 

Oxod la 1 1 on -reduce  Ion 
potential  (mV) - 

Dissolved  oxygen  (rg/L)- 
pH  (units) - - 


T  72  6.  7-23.8  IS. 2 


T  72  48-94  69 


Unstrat 1 f led  periods 
84  6.6-24.4  16.1 


82  6.8-25.4 

82  44-80 


72 

450-665 

585 

84 

260-655 

580 

82 

370-670 

72 

5.4-12.6 

7.5 

84 

.7-12.2 

7.4 

82 

.7-11.; 

72 

5. 5-8. 1 

6.2 

84 

5. 6-8.0 

6.2 

82 

5. *-7.8 

1978 

stratified  \ 

terlod 

22 

19.5-30.5 

26.3 

24 

19.5-29.8 

26.8 

30 

17.4-30.' 

30 

12.8-26.3 

21.1 

36 

10.5-26.6 

20.6 

38 

9.9-27.; 

22 

57-102 

77 

24 

64-77 

71 

30 

56-72 

30 

56-126 

74 

36 

55-112 

71 

38 

5--95 

22 

405-555 

485 

24 

435-560 

500 

30 

34U-5b5 

30 

100-640 

535 

36 

29U-650 

5BU 

38 

235-620 

22 

.9-13.4 

8.0 

24 

.7-10.* 

7.3 

30 

.1-13.1 

30 

.1-5.3 

3.1 

36 

.1-5.2 

2.3 

38 

.1-9.3 

22 

6. 1-9.4 

6.7 

24 

5.9-9. 1 

6.6 

30 

6. 1-9.8 

30 

5. 7-6.9 

6.2 

36 

5. 6-6. 9 

6.0 

38 

5. 4-7. 2 

1979 

stratified  j 

>eriod 

13 

22.  7-26.9 

25.6 

19 

23.1-29.2 

26.9 

25 

23.  1-29. 

16 

19.3-27.3 

24.2 

17 

17.9-25.6 

21.9 

15 

19. 8-2-. 

13 

59-77 

70 

19 

59-77 

72 

25 

56-71 

18 

60-77 

72 

17 

58-92 

71 

15 

58-102 

13 

370-600 

54  5 

19 

425-595 

*85 

25 

425-560 

18 

270-615 

520 

17 

250-615 

*65 

15 

100-615 

13 

4. 7-9. 7 

7.0 

19 

1.5-9. 2 

6.0 

25 

.6-9.0 

18 

. 1-4.3 

2.3 

17 

.1-2.8 

.7 

15 

.1-3.3 

13 

5. 9-8. 5 

6.3 

19 

6. 1-8.6 

6.6 

25 

6. 1-8.7 

18 

5. 6-6. 4 

5.9 

17 

5. 6-6. 2 

5.8 

15 

r« 


Means  md  rmp.ee  of  ou-slte  physilc.il  and  chi-talr.il  nea r.urer.i  nt *  at  tributary  stations 
In  Went  Point  Reservoir,  April  1 978-Dererahor  1979 

|N,  number  of  samples;  t,  station  not  established;  U,  above  the  t'ienxllne; 

L,  te'ow  the  therraocllne;  T,  entire  water  column) 


Sampling  station 


Yellowjucket  Creek 

Wehadkee  Creek 

CII-08 

Cli-04 

CH-I  3 

N  Range  Mean 

N 

Range 

Mean 

Range  Mi 

Water  temperature  (*C)~— 

T 

42 

6.2-24.1 

15.3 

Unstratified  periods 

39  6.0-24.5  16.1 

75 

6.3-24.5 

Specific  conductance 
( unhns/ca) — 

t 

42 

50-185 

68 

39 

30-52 

4a 

75 

38-126 

Ox  1 dat l on-reduc t Ion 

potential  (mV)- - - 

T 

42 

105-640 

555 

39 

535-690 

595 

75 

150-670 

Dli. solved  oxygen  («g/L) — - 

T 

42 

.6-10.6 

6.7 

39 

1.4-11.0 

7.2 

75 

•1-11.2 

pH  (unite) - - - — — — - 

T 

42 

6. 0-7.0 

6.4 

39 

5. 4-7. 2 

6.1 

75 

5.4-8. 2 

Water  temperature  (*C) - * 

U 

28 

13.2-30.6 

24.5 

1978 

♦ 

stratified  period 

•f  * 

36 

14.0-30.3 

L 

28 

11.7-27.3 

22.1 

■f 

3- 

8.--. 5. 7 

Specific  conductance 

u 

28 

55-82 

66 

♦ 

♦ 

♦ 

36 

50- 7  o 

(  unhoo/cn) — — - - - — - 

L 

28 

62-230 

94 

♦ 

•f 

♦ 

34 

4  —  1-0 

Oxidar Ion -red act  Ion 
potential  (mV) — - — - 

u 

28 

435-575 

490 

♦ 

♦ 

♦ 

36 

370-570 

L 

28 

95-605 

410 

♦ 

♦ 

♦ 

34 

Uo-b.’.i 

Dissolved  oxygen  (»g/L)  — 

u 

28 

.2-12.7 

6.6 

♦ 

■f 

♦ 

36 

.1-11.2 

L 

28 

.1-5.3 

.9 

♦ 

*• 

34 

.1-7.8 

pH  (units) — - - - 

u 

28 

5. 4-9.2 

6.  3 

♦ 

♦ 

♦ 

3b 

3.  7-9. 5 

L 

28 

6. 0-6. 8 

6.  3 

♦ 

•f 

♦ 

34 

5.--7.0 

Water  temperature  ( mC ) - 

u 

27 

11.9-29.8 

23.  1 

1979 

10 

6t  rat  1 f led  period 

26. 0-30.9  27.9 

23 

20.2-30.7 

L 

20 

9.1-26.  1 

18.5 

12 

19.0-27.2 

2-. 8 

17 

lo, 3-26.2 

Specific  conductance 

u 

27 

37-76 

57 

10 

41-52 

50 

23 

52-73 

(  un'ios/co) - - 

L 

20 

48-154 

86 

12 

45-106 

65 

17 

-.d-106 

Oxld.it  Ion -re  duct  Ion 

u 

27 

380  660 

540 

10 

370-605 

485 

23 

375-040  5 

potential  (mV) - 

L 

20 

50-690 

350 

12 

75-635 

310 

17 

70-600  2 

Dissolved  oxygen  (mg»L) — - 

U 

27 

1.3-10.9 

6.4 

10 

2. 7-8.2 

6.9 

23 

.  7-9.0 

L 

20 

.1-6.6 

.8 

12 

.1-5.2 

.8 

1  7 

.1—1-0 

pi!  (units) - 

U 

27 

5. 3-8.8 

6.1 

10 

6. 2-7. 9 

6.9 

23 

5. 5-8. 4 

1. 

20 

5. 2-6. 2 

5.8 

12 

5. 8-6. 4 

6.1 

17 

5.--  .5 

14  1 


f  f  «*r  hi  mi  tun* 


Mi  nns  imd  range*  of  on-wtte  physical  and  chemical  ruMsurt'O  i'U  ni-.ir  the  «  .!  <.«» 

upi.tre.im  lion  West  Point  Dan,  April  l‘l’K*DoccoVr 


(Station*  presented  in  downstream  order.  N,  nnnher  of  t».*nples;  U,  above  the  thero>c  l  tne ; 
L,  below  the  thefooc  l  ine ;  T,  entire  w.iter  colunnl 


fl 


Sampling  station 


CH-03A 

CH-03B 

C11-03C 

N 

Range 

Mean 

N 

Range 

Mean 

N 

Kan^e 

V.i-.m 

Unstratifled  periods 

Water  temperature  (*C)— - 

T 

83 

6.6-20.9 

14.7 

8b 

6.8-21.2 

14.9 

82 

6.6-25.- 

16.7 

Specific  conductance 

( umhofl/ cm) - - - - - 

T 

83 

<♦4-78 

63 

86 

44-77 

63 

82 

44-80 

04 

0  x 1  da t l on- re due  1 1 on 

potential  (mV)- — ------ 

T 

8S 

440-670 

585 

86 

445-675 

575 

32 

370-670 

590 

rissoNed  oxvgen  (r.g/L)  — 

T 

83 

2.3-12.0 

6.  9 

86 

1.0-12.3 

7.2 

82 

.7-11.3 

6.9 

pH  (units) - - 

T 

83 

3. 3-8. 3 

6.0 

86 

5. 3-8.4 

6.1 

82 

5. 4-7. 8 

b.  1 

1978 

strat If  led 

period 

Water  temperature  (*C)  — — 

u 

28 

19.5-29.9 

26.4 

28 

19.5-30 

26.4 

30 

17.4-30.4 

25.7 

L 

30 

15.  7-27.  5 

21.4 

30 

Id. 0-27. 3 

21.4 

38 

9.9-27.2 

19.7 

Specific  conductance 

u 

28 

57-73 

65 

28 

56-70 

65 

30 

56-72 

b5 

(  ui'iiis/  cm) - - - - 

L 

30 

59-30 

65 

30 

54-80 

6b 

38 

54-95 

bo 

Oxide:  ton-reduc  t  Ion 

U 

28 

365-600 

500 

28 

360-605 

490 

30 

340-5b5 

475 

potential  (mV) - - 

L 

30 

240-610 

535 

30 

240-b40 

535 

38 

235-620 

51 $ 

Dissolved  oxygen  (mg/L) — - 

U 

28 

.1-8.5 

6.1 

28 

.1-9.0 

6.2 

30 

.1-13.0 

6.8 

L 

30 

.1-5.8 

1.4 

30 

.0-6.6 

1.4 

38 

.1-9.3 

2.3 

pH  (unto) - 

U 

28 

5. 9-9.0 

6.6 

28 

6. 1-9.0 

6.7 

30 

6. 1-9.8 

6.7 

L 

30 

5. 5-6. 9 

6.0 

30 

5. 6-6. 8 

6.0 

38 

5. 4-7. 2 

6.0 

1979 

stratified  ; 

period 

Water  temperature  (*C) — — 

U 

32 

22.3-30.3 

26.1 

34 

21.8-30.5 

26.0 

25 

23.1-29. 1 

26.4 

L 

26 

17.3-25.8 

21.4 

23 

17.1-25.9 

71.3 

15 

19. 8-2-. 9 

21.9 

Specific  conductance 

u 

32 

56-73 

64 

34 

55-74 

64 

25 

56-71 

61 

( 'imho s /  cm ) - - 

L 

26 

61-116 

80 

23 

58-106 

76 

15 

58-102 

77 

0*1  <i  at  ton -reduction 

U 

32 

315-570 

475 

34 

415-585 

505 

25 

425-560 

4V0 

potent  la  1  (mV ) - - 

L 

26 

80-610 

325 

23 

60-610 

360 

15 

100-O15 

430 

Dissolved  oxygen  (mg/L) - 

U 

32 

.7-8.3 

5.4 

34 

.1-8.8 

5.6 

25 

.6-9.0 

6.3 

L 

26 

.1-2.6 

.5 

23 

.1-2.5 

15 

.1-3.3 

.6 

pH  (unit*) - - 

U 

32 

5. 8-8. 6 

6.8 

34 

5. 8-8. 5 

6.7 

25 

6. 1-8.7 

6.6 

L 

26 

5. 4-7.0 

5.9 

23 

S. 4*6,8 

5.8 

15 

5. .-7. 4 

5.9 

% 


f 


1 

1 


-1 


H.-.in*  and  i..  •i.-.i-m  of  on-.ltc  r‘iy  x  I  c.i  1  ,ind  rlu  ,lc.,  I  n,-.  ixur.-,m-iii«  .it  -.tatlon.  on  the  Cot  t  *'  ; 

diunbtrc.ira  (roa  Wc-t  Point  l>.m.  A;  1 1 1  1  47»-Uoccnbci  197* 

(Station,  presented  In  dow.,  ,t  re.m  urdcr  Iron  Weal  Point  Da  to  langd.le,  Mi.  !■',  number  of  b.icpl 
H,  a.ialmora  release  period;  L,  nlnlraua  release  period  I 


Sanpllng  station 


CH-2.SB  Clf-OIA  CH-OIB  CH-OIC 

Kange  Mean  N  Range  Mean  N  Range  Mean  S  Range  Mean 


Unit  rat  If  led  period. 


Water  temperature 

H 

6 

6.9-24.9 

16.1 

8 

7.0-25.0 

16.2 

8 

7.0-24.8 

16.2 

8 

7. 1-24.8 

16. 1 

8 

7.2-24.7 

16.  1 

Co- . — 

L 

8 

12.3-25.7 

17.9 

b 

11.8-25.5 

17.8 

8 

11.8-25. 1 

17.8 

6 

11.4-24.4 

17.7 

6 

11. 3-2-. b 

17. B 

Specific  cooduc- 

tance  potential 

H 

a 

44-78 

66 

a 

44-?<i 

64 

8 

44-77 

64 

8 

45-75 

65 

8 

45-75 

65 

( umlios/ca) - 

L 

8 

45-75 

62 

a 

45-73 

62 

8 

46-72 

61 

6 

53-75 

b6 

8 

50-77 

67 

Oxldat  ton-reduc- 

t Ion  potential 

H 

a 

425-650 

560 

a 

510-615 

565 

8 

540-610 

570 

a 

515-630 

565 

a 

530-605 

565 

(nV) - 

L 

8 

515-675 

575 

a 

540-665 

570 

8 

540-640 

570 

a 

SOO-biO 

570 

b 

510-b50 

575 

Dissolved  oxygen 

H 

8 

4. 8-9. 9 

7.2 

a 

5.0-10.0 

7.3 

8 

5.3-10.1 

7.4 

a 

5.1-10.1 

7.4 

a 

85.2-10.2 

7.5 

(ng/L) - 

L 

8 

4.6-11.1 

7.7 

a 

6.2-10.0 

8.1 

8 

5.9-10.6 

8.2 

b 

6.0-1 1 .0 

8.2 

a 

b. 1-10.2 

8.1 

pH  (unite) - 

II 

H 

6. 0-7. 2 

6.5 

a 

6.1-6. 8 

6.4 

8 

6. 1-6.7 

6.5 

a 

6. 1-6. 7 

6.4 

a 

6. 1-6.8 

6.5 

L 

a 

5. 9-8.1 

6.3 

a 

6.0-7. 1 

6.4 

8 

5.9-7. 1 

6.4 

a 

6. 0-7. 2 

6.5 

8 

6. 0-6. 9 

6.4 

1978  stratified  period 


Water  tenperature 

H 

5 

16.1-26.8 

22.5 

4 

16.1-26.0 

22.0 

5 

15.8-26.0 

21.9 

5 

15.5-26.5 

22.6 

5 

15.6-26.0 

22.7 

(*C) . . 

L 

5 

16.9-27.7 

24.2 

5 

20.6-28.0 

24.9 

5 

21.1-29.2 

25.7 

5 

20. 5-29.0 

25.3 

5 

20.4-28.9 

25.2 

Specific  conduc- 

tance  potential 

H 

5 

51-72 

63 

4 

53-68 

63 

5 

54-74 

63 

5 

54-74 

63 

5 

53-75 

65 

(uohoa/co) - 

L 

5 

53-76 

63 

5 

54-68 

61 

5 

55-67 

62 

5 

58-71 

65 

5 

59-7o 

67 

Oald.t lon-reduc- 

tlon  potential 

H 

5 

383-540 

470 

4 

380-555 

465 

5 

385-555 

485 

5 

480-570 

505 

5 

4t'0-5BU 

510 

(■V)— . 

L 

4 

330-560 

410 

5 

330-585 

480 

5 

465-575 

530 

4 

4oO-57u 

530 

*• 

.70-570 

535 

Dissolved  oxygen 

H 

5 

2. 3-6.1 

3.5 

4 

2. 0-6. 3 

3.3 

5 

2. 1-6.0 

3.3 

5 

2. 3-5. 7 

3.8 

5 

2.5-b.O 

3.8 

(ng/L) - 

L 

5 

4. 2-8. 9 

5.5 

5 

2. 2-8. 3 

5.8 

5 

2.2-8. 1 

5.6 

5 

2. 8-8.8 

5.7 

5 

••.v-a.  1/ 

0.U 

pH  (units) - 

II 

5 

6. 1-6. 6 

6.3 

4 

5. 5-6.6 

5.8 

5 

5. 6-6. 4 

6.1 

6 

6. 0-6. 6 

6.2 

5 

5. 9-b. 5 

b.l 

L 

4 

6. 7-7.0 

6.8 

5 

5. 4-7.0 

6.0 

5 

6  0-7.0 

6.5 

4 

6.6-0. 9 

b.b 

6. o*/ • v 

t>.b 

1979  .tr.tlfled  period 


Water  temperature 

K 

3 

23.0-25.6 

24.0 

3 

22.8-26.0 

24.3 

3 

22.8-26.2 

24.0 

3 

22.9-26.3 

24.4 

3 

23.0-27.0 

25.5 

<*o- . 

L 

3 

25.3-25.5 

25.4 

4 

23.0-25.7 

24.8 

3 

22.8-26.7 

24.9 

3 

23.  5-25.0 

24.2 

3 

24.4-25.0 

24.  7 

Specific  conduc* 

t  ance  poteM  ial 

H 

3 

53-70 

64 

3 

5<-69 

64 

3 

54-68 

63 

3 

56-74 

65 

3 

55-68 

62 

(ur*hos/ca) - 

L 

3 

53-73 

62 

4 

55-75 

62 

3 

56-66 

60 

3 

54-85 

73 

3 

b3-7» 

69 

Oxldat lon-reduc- 

t Ion  potent  la l 

H 

3 

190-470 

375 

3 

205-540 

415 

3 

225-530 

425 

3 

245-620 

470 

3 

235-633 

470 

(nV) . — 

L 

3 

270-600 

42' 

3 

235-570 

440 

3 

250-565 

440 

3 

29 J-5&0 

470 

3 

393-530 

Dissolved  oxygen 

H 

3 

2.1  -5.3 

3.5 

3 

2. 2-5.6 

3.7 

3 

2. 2-5. 5 

3.7 

3 

7. 9-5. 8 

4.1 

3 

3. 6-5. 8 

4.9 

(og/L)- . 

L 

3 

3. 1-7.5 

5.2 

4 

3.2-7.  J 

5.) 

3 

4. 1-7. 3 

5.8 

3 

3. 2-7. 8 

5.6 

3 

3. 2-8. 2 

5.  3 

pH  (unita) - - 

H 

3 

6.  3-6.6 

6.4 

3 

6. 1-6.6 

6.3 

3 

6.2-6. 7 

6.4 

3 

5.7-b.S 

6.0 

3 

5.6-6. 6 

b.O 

3  6.i*7»ll  b.  o 


APPENDIX  B-3 


Means  and  ranges  of  optical  characteristics 
[Euphotic  depth,  Secchi  disc  visibility,  color,  and  turbidity! 


Chattahoochee  River  stations  in  West  Point  Reservoir,  April  1978- 

December  1979 . . . 

Tributary  stations  in  West  Point  Reservoir,  April  1 978-Deceraber  1979... 
Chattahoochee  River  stations  downstream  from  West  Point  Dam, 

April  1  978-December  1979 . . . 


*ns  and  range*  of  optical  characteristics  .it  Chat  t  ahoochee  River  station* 
In  W*.  st  Point  Reservoir ,  Aprl*  1  S7b-D«*cenbt*r  197V 

(U,  above  th*  thcrmocllne;  L,  below  the  thermoc 1 Ine ;  T,  entire  water  colu-^n; 
■f,  station  not  established;  analysis  not  Required;  9,  not  applicable] 


Sampling  station 


CH-12 

CH-llA 

01-10 

N 

Kangs 

Mean 

N 

Range  Mean 

N 

Range 

Unstratified  pe 

r  lods 

E u phot lc  depth  (a)*— - - 

* 

a 

* 

3 

2. 0-2.0 

2.0 

9 

1.0-2. 5 

Secclil-dlsc  visibility  (■)  —  - 

3 

0.2-0. 7 

0.4 

5 

.3-.  7 

.6 

10 

.2-.  8 

Color  (plat lnun~cobal t  units)—— 

T 

6 

5.0-50 

21 

s 

s 

s 

31 

.0-60 

Turbidity  (NTU) - 

r 

9 

10-63 

26 

14 

10-35 

19 

40 

2.0-90 

1978  stratified 

period 

Euphotic  depth  (a) — —————— 

s 

s 

s 

4 

♦ 

♦ 

3 

2.0-1. 0 

Secchl-dlse  visibility  (■) - — 

s 

s 

s 

4“ 

♦ 

♦ 

4 

.7-1.1 

Color  Cpl  itlnun-cobalc  units)—- 

u 

5 

2. 0-4.0 

28 

♦ 

♦ 

♦ 

10 

8.0-50 

L 

9 

# 

t 

$ 

1 

9 

10 

d.o-lao 

Turbidity  (NTU) - 

u 

5 

7.0-40 

22 

♦ 

♦ 

4- 

10 

2.0-10 

L 

1 

1 

t 

9 

1 

9 

10 

o.O-oO 

1979  stratified  period 

Euphotic  depth  (■)———— 

• 

S 

* 

3 

1. 0-2.0 

1.5 

4 

2. 5-3.0 

Secchl-dlsc  visibility  (■) - 

3 

0.4-.65 

0.  70 

i 

• 30-.43 

.18 

2 

.8-.  8 

Color  (plat  Inurn-cobalt  units)—  — 

U 

3 

15-20 

17 

s 

s 

s 

4 

5.0-2. 0 

L 

1 

1 

* 

f 

1 

9 

0 

5.0-35 

Turbidity  (NTU) - 

U 

3 

20-30 

27 

1* 

10-45 

23 

4 

3. 0-8.0 

L 

9 

t 

9 

t 

7 

9 

0 

».0--0 

leans  and  ranges  opftc.il  characteristic*  at  Ch.it  t  ihoochce  River  stations 
In  West  Point  Kei..* »  v » i  r  ,  April  1  9?8-lh  cemlu  r  1 979-H.ont  In  Jed 

[U,  above  the  the rmoc line;  L,  below  the  the rmoc 1 Ine ;  T,  entire  water  coluan 
♦  ,  station  not  established;  *,  analvsls  not  required;  #,  not  appllc.tblcl 


Sampling  station 


Euphotlc  depth  ( m ) - — -  6  l. 0-2.0 

Secchl-dlac  visibility  (tn)  — — — -  9  .15-.  90 

Color  (plat Imim*  cobalt  units)- T  16  5.0-30 

Turbidity  (NT:)) - T  30  A. 0-90 


Unstratlfled  periods 
6  1 • 5-4.0  2. A 

8  .A0-1. I  .71 


5  I. 5-3.0 


16 

6.0-30 

1. 

21 

2.0-80 

18 

22 

6.0-80 

30 

4.0-90 

33 

30 

1.0-40 

20 

31 

2.U—0 

Euphotlc  depth  (ra) - 


2. 5-4.0 


1978  stratified  period 
5  3.U-A.0  3.5 


Seccht-dlac  visibility 

(a.) - 

— 

6 

1.0-1. 6 

1.2 

5 

1. 0-1.3 

1.2 

6 

1.0-1. 9 

Color  (platinum-cobalt 

units  ) - - 

-  u 

14 

8.0-20 

15 

14 

5.0-30 

15 

18 

2.0-30 

L 

u 

8.0-bS 

30 

10 

8.0-200 

70 

12 

8. 0-5 J 

Turbidity  (NTU) - 

-  U 

14 

1. 0-6.0 

2.8 

14 

2. 0-5.0 

2.9 

18 

I. 0-6.0 

L 

11 

2.0-70 

21 

12 

3.0-45 

18 

12 

2.0-15 

1979  stratified 

period 

Kuphotlc  depth  (m) - 

. . 

- 

6 

2. 0-4.0 

3.2 

6 

2.  3~i.O 

3.6 

6 

4. 0-6.0 

Secchl-dlsc  visibility 

(n.) - 

- 

3 

.70-1.0 

.90 

3 

1.0-1. 2 

l.l 

3 

1.4-1. 7 

Color  (platinum-cobalt 

units  ) - 

-  u 

8 

5.0-50 

12 

10 

5.0-10 

7.2 

12 

.0-5.0 

L 

7 

10-45 

31 

A 

15-45 

30 

6 

2.0-100 

Turbidity  (NTU) - 

-  U 

8 

3.0-15 

5.9 

10 

2.0-10 

4.6 

12 

1. 0-2.0 

L 

7 

2.0-25 

18 

4 

’5-15 

15 

b 

3.0-7. 0 

Mt-.ins  and  raut.r*  of  optical  chanc  leri  at  to*  .it  tributary  btatlons 
In  Vc •» t  Point  K«  «jiTvylr,  April  I  9/d-Di  cenber  1979 

[U,  above  the  thcrnoc  1  Ine  ;  L,  below  the  therraoc 1 Ine ;  Tp  entire  water  c 
■K  utat  Ion  not  established;  rtO.ilysls  not  required] 


Yellow Jacket  Creek 


CH-OB 


Range  Mean 


Wehadkec  Creek 


Range  Mean 


Range  Mean 


ns  and  range*  of  optlr.il  characteristic*  at  station*  on  the  Ctia  1 1  a  hone  *n  e  Ktver 
downs*  rr.in  (  run  West  Point  Dam,  April  1 97rt -Dccenhe  r  1979 

(H.  maximum  release;  L,  minimum  release;  *,  analyst*  not  required; 


Sampling  station 


APPEND  I  a.  B-4 


Means  and  ranges  of  chemical  concentrations 

[Residue,  nonf ilterable  total;  residue,  filterable,  total;  alkalinity 
carbon  dioxide;  bicarbonate;  sulfur,  sulfate,  dissolved; 
sulfur,  sulfide,  total) 


Chattahoochee  River  stations  in  West  Point  Reservoir,  April  1  978- 

Deceraber  1979...... . . . . . 

Tributary  stations  in  West  Point  Reservoir,  April  1 978-Deceraber  1979 
Chattahoochee  Ri^er  stations  downstream  from  West  Point  Dam, 

April  1 978-Deceraber  1979. . . . . . 


Mr.m®  and  range*  of  che. ileal  concent ra t I ons  at  Chattahoochee  River  stir.  Ion® 
In  U#*st  Point  Reservoir,  April  1 97d-Uect*nbcr  197  V 


(N(  numbor  of  samples;  b,  above  the  thcrraoc 1 Ine ;  L,  below  the  theraocllne;  T,  entire  water  coin  in; 
f.  station  not  established;  *,  analysis  not  required;  9,  not  applicable*  Results  In  1 1 1  Igr.ius  |er  liter  I 


Saopl log  station 


CM-12 

CH-11A 

01-10 

N 

Range 

Mean 

N 

Range  Mean 

N 

Range 

'lean 

Unstratlfled  periods 

Residue,  nonf 1 lterable,  total- — - 

T 

9 

O 

O' 

1 

-T 

40 

* 

* 

* 

40 

0-131 

2S 

Residue,  filterable,  total - - 

T 

9 

38-66 

60 

* 

* 

* 

40 

40-65 

47 

Alkal lnl  t  y - — 

T 

9 

8-20 

13 

* 

9-18 

* 

40 

8-41 

13 

Carbon  dioxtle - - - - 

T 

9 

2.6-17.0 

10.0 

14 

6.8-39. 

0  17.5 

40 

.1-99 

23 

B  ic  sr  bona  t  e - -  - — - - - - 

T 

4 

10-19 

15 

* 

ft 

ft 

19 

11-50 

17 

Sulfur,  sulfate,  dissolved— — 

T 

9 

2. 9-8. 8 

6.6 

a 

* 

ft 

40 

4.0-7. 7 

to.O 

Sulfur,  sulfide,  total - - - - 

T 

9 

.0-.0 

.0 

* 

* 

ft 

41 

o 

1 

NJ 

.03 

1978  stratified 

period 

Residue,  non f 1 1 te r a ble ,  total - 

u 

5 

6-63 

35 

♦ 

♦ 

♦ 

10 

0-13 

4 

L 

# 

f 

# 

t 

i 

9 

10 

1.0-88 

3) 

Residue,  filterable,  total - — - 

u 

S 

94-62 

54 

♦ 

+ 

4 

10 

45-91 

55 

L 

ff 

0 

1 

f 

1 

9 

10 

12-70 

-5 

Alkal  lnl  ty — - — — 

V 

5 

11-17 

14 

♦ 

♦ 

4 

10 

15-28 

18 

L 

9 

1 

0 

1 

4 

10 

9-26 

17 

Carbon  dioxide----- - — — - 

U 

5 

6.4-11 

7.9 

♦ 

♦ 

4 

10 

0-20 

3 

“ 

t 

f 

1 

t 

¥ 

10 

3. --29 

15 

R  tcarbonatr - 

u 

5 

13-21 

18 

+ 

♦ 

4 

10 

18-32 

»  -» 

L 

V 

9 

0 

# 

1 

¥ 

Jo 

11-32 

21 

Sulfur,  sulfate,  dissolved - - 

u 

5 

5. 6-9. 9 

8.2 

4- 

♦ 

4 

10 

6.8-11 

7.9 

L 

0 

f 

9 

9 

9 

¥ 

lu 

5.5-lu 

o.  7 

Sulfur,  sulfide,  total - 

u 

5 

o 

i 

o 

.0 

♦ 

♦ 

4 

10 

.o-.o 

.0 

L 

9 

9 

9 

9 

10 

.u-.u 

.0 

1979  str atlfled  period 


Pesldue,  non f 1 1 te table ,  total - 

u 

3 

44-52 

47 

ft 

* 

ft 

4 

2-8 

4 

L 

# 

» 

t 

9 

i 

9 

6 

4-4  1 

25 

Residue,  filterable,  total - --- 

u 

3 

50-62 

55 

* 

ft 

* 

4 

43-54 

48 

L 

1 

I 

t 

i 

i 

r 

to 

46-56 

52 

Alkal  lnl ty - 

u 

3 

11-20 

16 

ii 

12-18 

16 

4 

17-31 

22 

L 

f 

1 

I 

r 

7 

9 

6 

12-18 

15 

Carbon  dioxide - - 

U 

3 

6.2-11.0 

8.3 

n 

4.9-20.0 

12.  1 

4 

.0-2.2 

.5 

u 

f 

t 

1 

t 

t 

r 

6 

1 1  -26 

21 

Bicarbonate - 

u 

3 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

L 

9 

# 

f 

t 

/ 

ft 

ft 

ft 

Sulfur,  aulfate,  dissolved - 

u 

3 

5. 1-9.8 

7.2 

ft 

ft 

* 

4 

7. 0-8.0 

7.0 

L 

f 

» 

I 

i 

# 

6 

6.  7-8.8 

7.4 

Sulfur,  sulfide,  total* - — 

u 

3 

o 

1 

o 

.0 

ft 

ft 

* 

4 

.u-.o 

.‘3 

L 

f 

1 

t 

t 

/ 

9 

to 

.0 -.0 

.'J 

Mi-n'.a  and  rai.g*-s  of  chemical  concent  ra  t  tons  at  Cli.it  t  ahoochee  River  si  »t  lone 
in  West  Point  Reservoir ,  April  1 9/d-0erenher  i  979—— Con  1 1  nued 

l N ,  number  of  samples;  U,  above  the  the rmoc 1 ine ;  L,  below  the  thermocllne;  T,  entire  water  colir.n; 

♦,  station  not  established;  *,  analysis  not  required;  f,  not  applicable.  Results  in  rltllgraru*  \-:r  liter! 


Residue,  non f 1 1 terable ,  total - -  T 

Residue,  filterable,  total™ -  T 

A  lk.  a  1  lnl  t  y ------ — - — ----- - - —  T 

Carbon  dioxide - - T 

Bicarbonate - * — - -  T 

Sulfur,  sulfate,  dissolved — - — —  T 
Sulfur,  sulfide,  total - -  T 


Residue ,  non fl l terable,  totel - -  U 

L 

Residue,  filterable,  total - —  U 

L 

Alkalinity - - - - - -  U 

L 

Carbon  dioxide-- - — - —  U 

L 

Bicarbonate - - - - - — -  U 

L 

Sulfur,  sulfate,  dissolved - — -  U 

l 

Sulfur,  sulfide,  total  — - - -  U 

L 


Residue,  nonf 1 lterable ,  total -  U 

L 

Residue,  filterable,  total - - —  U 

l 

Alkalinity— - -  U 

L 

Carbon  dioxide - U 

l 

8  lea rbonate - - y 

l 

Sulfur,  sulfate,  dissolved - -  U 

L 

Sulfur,  sulfide,  total---- - U 

L 


Sampling  station 


Cll-07 

CH-05A 

CH-UJC 

N 

Range 

Mean 

N 

Range  Mean 

N  Range 

.*!«.•  an 

Unstratified  periods 


30 

0-103 

32 

30 

0-37 

16 

31 

0-31 

12 

3C 

36-54 

48 

29 

31-57 

47 

31 

36-90 

53 

30 

8-19 

13 

30 

6-21 

13 

31 

7-23 

u 

30 

.3-99 

16 

30 

.2-59 

17 

31 

0.2-59 

25 

!<. 

10-23 

16 

14 

7-23 

17 

9 

14-25 

19 

30 

4.2-9. 4 

7.1 

30 

3.8-12 

6.9 

31 

3. 6-9.0 

6.4 

30 

.0-.  1 

.00 

30 

.O-.O 

.0 

31 

.O-.O 

.0 

1978  stratified 

period 

14 

0-13 

5 

14 

0-8 

4 

18 

0-20 

3 

11 

.0-109 

29 

11 

2.0-34 

17 

12 

O-ll 

5 

14 

43-71 

54 

14 

44-56 

46 

Id 

22-71 

48 

11 

40-66 

53 

11 

44-7- 

52 

12 

•*0-o> 

53 

14 

8-27 

17 

1m 

14-33 

19 

18 

11-26 

18 

11 

10-22 

15 

11 

11-36 

18 

12 

6-27 

lo 

14 

0-23 

4 

14 

0-40 

8 

18 

0-2  5 

4 

11 

7.7-51 

22 

11 

8.  t>-72 

2o 

12 

>4-30 

33 

14 

10-33 

2u 

14 

17-36 

23 

18 

13-28 

19 

11 

12-27 

IJ 

11 

13-14 

22 

12 

10-32 

1  9 

14 

4. 9-9. 9 

6.9 

14 

4. 1-8.0 

6.3 

18 

4.  7-7.3 

5.9 

11 

4. 3-8.0 

6.0 

11 

4.  7-7.3 

o.o 

12 

m. 3-7. 3 

‘.8.6 

14 

.0-.0 

.0 

14 

.O-.O 

.0 

18 

.O-.O 

.0 

11 

.o-.o 

.0 

1  1 

.O-.O 

.0 

12 

.0-0. 1 

.0 

1979  »r 

ratified  period 

a 

1.0-10 

4.6 

10 

.0-9.0 

4.8 

12 

.0-27 

5.6 

7 

3-32 

20 

4 

10-32 

20 

6 

2-1 M 

6 

8 

44-54 

48 

10 

44-58 

50 

12 

19-52 

39 

7 

42-55 

47 

4 

20-57 

44 

6 

37-64 

51 

8 

8.0-28 

18 

10 

14-22 

18 

12 

11-21 

18 

7 

8.0-18 

12 

4 

12-19 

26 

6 

8-26 

17 

8 

.1-20 

6.3 

10 

.1-33 

8.0 

12 

.1-13 

3. 1 

7 

14-55 

31 

4 

22-59 

39 

6 

1  •  6“  6  2 

32 

* 

a 

a 

a 

a 

a 

a 

a 

a 

• 

a 

• 

a 

a 

a 

a 

a 

a 

8 

5.  1-8.1 

6.4 

10 

5. 4-7. 5 

6.5 

12 

3.  1-5.9 

4.5 

7 

4. 8-8.4 

6.6 

4 

4. 1-5.8 

j.  1 

6 

4. 3-5. 6 

5.0 

8 

.1  -.  6 

.05 

10 

.  0-.  8 

.2 

12 

•  O-.O 

.0 

7 

.0-.J 

.01 

4 

.0-.  3 

.02 

6 

.O-.O 

.0 
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Mt-ana  and  r«*  of  chemical  concent  rat  lorn*  at  tributary  stations 

In  West  l*o  Int.  sorvoir ,  April  l  97U-l)ec«*mber  19  79 

(N,  number  of  samples;  U,  shove  the  therraocllne;  L,  below  the  the  r*sur  1 1  ne ; 
T,  entire  water  column;  ♦  ,  station  not  established;  •,  analysis  mt  required. 
Results  In  (lllllgrAos  per  liter) 


Sampling  station 


Ye l lowjacket 

Creek 

We had *e e  Creek 

CII-08 

CH-04 

Crt-I  3 

N  Range 

Mean 

N 

Range 

Moan  N  Range  !V.tn 

Residue,  nonf l l terable ,  total- - 

T 

17 

0.0-29 

14 

Unstrattfled  periods 

2  17-19  2 

25 

1.0 -34 

1  H 

Residue,  filterable,  total-  —  --— 

T 

17 

45-87 

52 

2 

53-64 

54 

25 

32-5- 

47 

Alkal lnlty - 

T 

17 

8.0-29 

l* 

18 

7-2  7 

15 

25 

8.0-21 

Ik 

Carbon  dioxide-—  —  --——  — 

T 

15 

3.4-28 

12 

18 

2.6-49 

20 

25 

.1-94 

2  H 

Blear  bonat  e - ———————— 

T 

8 

15-24 

20 

2 

19-23 

19 

9 

13-25 

18 

Sulfur,  sulfate,  dissolved- — 

T 

17 

2. 0-6. 8 

5.6 

2 

2. 4-3.0 

.35 

25 

3. 2-8.0 

5.9 

Sulfur,  sulfide,  total - - - - - 

T 

17 

.0-.0 

.0 

* 

ft 

ft 

25 

.0-.0 

.0 

Residue,  non f l l te rable ,  total - 

U 

18 

0.0-9. 0 

4.7 

1978 

4 

stratified 

4- 

period 

4 

17 

0.0-7. 0 

2. 1 

L 

9 

.0-36 

12 

4 

-4 

- 

lu 

.0-15 

7 

Residue,  filterable,  total - 

U 

18 

39-96 

52 

4 

4- 

4 

17 

25-100 

44 

L 

9 

33-109 

61 

♦ 

4 

4 

10 

37- lu  3 

57 

Alkalinity - - — - - — - - 

u 

18 

13-26 

18 

♦ 

4 

4 

17 

6.0-23 

16 

L 

9 

1 1  -52 

25 

♦ 

4 

4 

10 

lu-27 

19 

Carbon  dioxide - - - - — 

u 

18 

.0-25 

2.6 

♦ 

4 

4 

17 

.0-18 

2.5 

L 

9 

11-32 

18 

4 

4 

4 

10 

12-106 

33 

Bicarbonate - — 

U 

18 

15-27 

22 

4 

4 

4 

17 

7-28 

19 

L 

9 

14-63 

31 

4 

4 

4 

10 

12-33 

23 

Sulfur,  sulfate,  dissolved - - 

u 

18 

3.9-1 1 

5.4 

4 

4 

4 

17 

5.2-10 

6.2 

L 

9 

2. 3-9. 5 

5.5 

4 

4 

4 

10 

2. 8-7. 2 

5.0 

Sulfur,  sulfide,  total - - 

U 

18 

•  0-.0 

.0 

4 

4- 

4 

17 

.0-.  2 

.02 

L 

9 

.0-.0 

.0 

4- 

4 

4 

10 

.0-.0 

.0 

Residue,  nonf 1 lte rable,  total - 

U 

14 

0.0-25 

10.1 

1979 

* 

stratified  pe c lod 

*  * 

11 

0.0-12 

3.3 

L 

8 

4.0-41 

24 

* 

* 

ft 

4 

.0-7.0 

4.0 

Residue,  filterable,  total - 

U 

14 

37-52 

41 

* 

ft 

ft 

11 

37-56 

44 

L 

8 

39-82 

55 

* 

* 

ft 

4 

3.-58 

4b 

Alkal  lnlty - - - 

U 

14 

7.0-21 

15 

8 

11-21 

14 

11 

17-21 

17 

L 

8 

9.0-46 

23 

4 

12-30 

20 

4 

8.0-29 

19 

Carbon  dioxide---- - - - - 

U 

14 

.0-44 

6.  3 

8 

.2-21 

2.6 

11 

.1-37 

b.O 

L 

8 

14-1 80 

62 

4 

9.8-92 

53 

'* 

16-50 

y> 

Sulfur,  sulfate,  dissolved-- - - 

U 

14 

2. 5-6.0 

4.2 

* 

ft 

ft 

11 

3. 4-8. 8 

5.3 

u 

8 

2. 2-4. 9 

3.  7 

• 

• 

ft 

k 

2. 1-4.4 

2.9 

Sulfur,  sulfide,  total - - - - 

u 

14 

.0-.8 

.1 

• 

ft 

ft 

11 

•  0-.0 

.0 

t 

8 

•  0-.0 

.0 

* 

ft 

ft 

k 

•  O-.O 

.0 
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Means  and  rang*'*  of  chemical  concent  rat  Iona  in  tt.e  Chat  tali  m,.  lie  KJ.-r 
duwntiL  rt.in  from  Wol  Point  Dan,  April  l  i  70-Decenbe r  1  'ii  i 

IN,  number  of  s«rapl*»s;  II,  taaxlmuu  release;  1  olnliaun  release.  Results  In  cl  1 1  l  ,•  r.»  tv»  j**r  liter] 


Sampling  station 


CH-2.5B 

CII-01A 

Cll— 01 B 

CH-01C 

CH-OID 

N 

Range 

Meun 

N 

Range 

Mean 

N 

Range 

Mean 

N 

kajnge 

Mean 

N 

Kanp.e 

Residue,  nonfli-  H  8 

0-32 

13 

8 

1-28 

12 

Unstratlfled  periods 

8  6-27  14 

8 

7-47 

22 

8 

9-33 

terable,  total-  L  8 

1-20 

7 

7 

0-14 

6 

8 

0-21 

7 

8 

0-2o 

9 

8 

O-10 

Residue,  filter-  M  8 

34-54 

47 

8 

32-51 

46 

8 

32-51 

46 

8 

32-54 

47 

8 

3b-53 

able,  total - L  8 

33-62 

50 

7 

40-56 

49 

b 

34-58 

47 

8 

37-5* 

49 

8 

3o-ou 

Alkalinity - II  8 

10-26 

16 

8 

10-19 

14 

8 

8-26 

14 

7 

8-25 

14 

0 

10-26 

L  8 

9-19 

14 

7 

9-19 

14 

e 

10-18 

13 

8 

15 

6 

11-17 

Carbon  dl-  H  S 

2-22 

10 

8 

3.3-19 

9.2 

6 

4.7-13 

8.U 

7 

*-lb 

8.2 

8 

5-17 

oxide — - - L  8 

.3-44 

15 

7 

2.5-24 

10 

8 

i.b-25 

9.7 

8 

1-27 

11 

0 

4-22 

Bicarbonate — - H  3 

18-22 

19 

3 

13-20 

17 

3 

15-17 

16 

3 

10-19 

16 

3 

18-20 

L  3 

13-20 

17 

2 

20-23 

22 

3 

14-21 

17 

J 

9-20 

15 

3 

U-20 

Sulfur,  sulfate,  H  8 

4. 6-8. 9 

6.6 

8 

4. 3-8. 7 

6.4 

8 

4. 6-8. 5 

6.4 

8 

5. 1-8.2 

6.3 

8 

*.3-8.7 

dissolved — - L  8 

4. 4-7.0 

6.2 

7 

3. 2-6. 8 

5.6 

8 

3. 9-6. 5 

5.9 

8 

5.0-7. 0 

6.2 

8 

*.6-7.0 

Sulfur,  sulfide,  H  8 

0-C 

0 

8 

0-0 

0 

8 

0-0 

0 

7 

0-0 

0 

8 

0-0 

total - —  L  8 

0-0 

0 

8 

0-0 

0 

8 

0-2.8 

.4 

8 

o-u 

0 

8 

.O-.l 

Residue,  nonfli-  H  5 

0-8 

2 

5 

0-16 

7 

1978  .tret  If  led 

5  0-12 

period 

6 

5 

0-7.0 

3 

5 

4-13 

terable,  local'  L  5 

0-31 

10 

5 

0-12 

5 

5 

0-10 

2 

5 

0-12 

4 

5 

1-12 

Residue,  filter-  H  5 

46-101 

61 

5 

42-100 

58 

5 

46-99 

59 

5 

44-107 

60 

5 

4o-10. 

able,  total - L  5 

42-98 

55 

5 

42-90 

54 

5 

45-102 

58 

5 

5u-101 

60 

5 

3u-l0l 

Alkalinity - H  5 

15-22 

18 

5 

15-21 

18 

5 

12-21 

17 

5 

14-2. 

17 

5 

17-24 

L  5 

14-21 

17 

5 

13-21 

17 

5 

15-22 

18 

5 

17-25 

20 

5 

lo-19 

Carbon  dl-  H  5 

7.2-32 

17 

5 

8-111 

39 

5 

9.6-88 

29 

5 

6. 6-3a! 

20 

> 

15-** 

oxide-  —  L  *> 

4.0-7. 7 

5.5 

5 

3-127 

31 

5 

4.  3-34 

11 

** 

3.  S-b.  1 

5.9 

** 

3. 0-6. 0 

Bicarbonate - 11  3 

18-27 

22 

5 

19-25 

22 

5 

15-26 

21 

5 

17-29 

21 

5 

21-29 

L  5 

17-25 

21 

3 

16-25 

20 

5 

18-27 

22 

5 

21-3.1 

3 

19-2  3 

Sulfur,  sulfate,  H  5 

4.9-7. 1 

6.1 

5 

5. 1-7.1 

6.2 

5 

4. 8-6. 9 

6.0 

5 

5. 1-7.0 

6.1 

5 

5. 1-6.8 

d  lH-.olved - - L  3 

5. 3-7.1 

63 

5 

5. 0-6. 8 

5.9 

5 

4. 5-7.0 

5.5 

5 

5. 4-7. 2 

6.3 

5 

5. 2-7. 2 

Sulfur,  sulfide,  H  3 

0-0 

0 

5 

0-0 

0 

5 

0-0 

0 

5 

0-0 

0 

5 

0-0 

tot.al -  L  5 

0-0 

0 

5 

0-0 

0 

5 

0-0 

0 

5 

0-0 

0 

3 

0-0 

Residue,  nonfli-  H  3 

0-32 

11 

3 

0-16 

7 

1979  stratified  period 

3  0-10  4 

3 

0-4 

2 

3 

0-25 

terable,  total-  L  3 

0-9 

4 

3 

0-5 

2 

3 

0-14 

5 

3 

2-8 

5 

3 

10-18 

Residue,  filter-  H  3 

46-56 

50 

3 

44  -34 

48 

3 

42-56 

47 

3 

43-54 

49 

3 

41-61 

able,  total - -  L  3 

41-59 

.7 

3 

4U-54 

46 

3 

40-52 

45 

3 

4o-  W 

54 

J 

3J- 3  3 

Alkalinity - II  3 

13-20 

17 

3 

14-21 

18 

3 

16-19 

18 

3 

15-19 

18 

3 

17-21 

L  3 

n-2'1 

17 

4 

15-19 

18 

3 

16-19 

10 

3 

i 

10 

3 

1**  -22 

Carbon  dl-  II  3 

8.8-20 

1) 

3 

10-31 

17 

3 

17-24 

14 

3 

12-74 

33 

3 

10-V9 

oxide - -  L  3 

12-20 

16 

3 

5.9-12 

8.2 

3 

5.0-12 

8.0 

3 

3. 3-21 

13.8 

3 

3. 3-1- 

Sulfur,  sulfate,  H  3 

4. 3-5. 7 

4.8 

3 

4. 1-5.4 

4, 6 

3 

3. 8-5. 4 

4.5 

3 

4.0-3. 5 

4.6 

3 

4. 2-5. 8 

11  .solved - L  3 

4.0-5. 7 

4.  7 

3 

J.  3-5.3 

4.2 

3 

3.  9-5. 4 

4,  4 

3 

4, 7 

4.9 

3 

-.3-5. 7 

Sulfur,  sulfide,  H  3 

0-0 

0 

3 

.0-.5 

.2 

3 

0-0 

0 

3 

0-0 

0 

3 

0-0 

u-o 

0 

3 

0-0 

0 

3 

0-0 

0 

3 

.  o  - .  6 

.2 

3 

.  0- .  7 

APPENDIX  B-5 


Means  and  ranges  of  nutrient  concentrations 

[Phosphorus,  cotal;  phosphorus,  orthophosphate,  dissolved;  nitrogen,  total 
nitrogen,  nitrite  plus  nitrate,  total;  nitrogen,  ammonia,  total;  nitrogen 
organic,  total;  nitrogen,  Kjeldahl,  total;  carbon,  organic,  total; 

carbon,  organic,  dissolved] 


P 


Chattahoochee  River  stations  in  West  Point  Reservoir,  April  1978- 

Decembe  r  1979 . . . 

Tributary  stations  in  West  Point  Reservoir,  April  1 978-December  1979 . 

Chattahoochee  River  stations  downstream  from  West  Point  Dam, 

April  1  978-December  1979 . . . . . 


>  .  J  «t  .III.  Hi  .  IUI..U  .11  Ml-,  ,1  •  .1  l  |I.  ’  I.,  e  K[.,J  -t.it.  I,  111  I  l‘ .  j  l  ni  Kiservulr,  Aril  H?o-k'n  f  1979 

>!>•  r  at  *•  *  -,  U  -  ,  ,  .it.  .  v«  tin*  1 1..  i  .  •»  l  I <u ■  ,  L»  !»*•  low  the  lli  •  a  ■>  I  i  n»-  ;  T  ,  .  i.t  t  r  e  w.i  l »•  r  col  u ran ,  ♦,  *»t  »l  l  in  not  «*■.  l  abl  t  * i.ed 

4,  J.  l.-l.-J  U  ■  »*ifce  of  l.oi  i!i|.-  .in.ilytlr.il  result*,  •,  a.i-l-.l»  «.*t  r.ijolrt-d;  9,  not  .»;  p  M  ■  hi  e . 

Results  In  aflll^r.tra  |«<r  lltetl 

baiap  1  1  ng  *t  at  l  on 


¥  ho  ■)  ,'iiof  ,  lu(vl  - 


Range  flea 


T  9  0.1 1 -(.Jo  0 


hivi/iutui,  or  Ll*uphu»ptutn  ,  d  1 « «'<  1  vcd -  T  9  .UJ-.25 


MKi^cn,  tola l - 


T  7  .67-1.7 


i  c  nitrite  plus  nitrate,  total - -  T  6  .41-1.0 

'•It  r  ■»;.«?«,  iTMoiild,  tot  <i  1-- ------------- -  T  9  .02-.  J^ 

Mtf  uranic,  total -------------------  T  6  .11-,  96 

Mir  .jv.i,  K  JrlJdlil,  tot a  1  --------------- ---  X  8  .26-.  77 

C  j( hoi. (  ..r^jiilc  ,  tut*  1  ---------------------  T  9  2.7-jo 

Uar6.nl,  organic,  d  t  isol  v  e  J  '  ~  T  9  2.  1-4.2 


Piivk/iafiii  ,  total  - 


U  9  0.20 

L  9  < 


Fiio  >p:».»r  u.  ,  or  tliopiiosplute .  d  l»sol  ved--— l'  9  .0b 

L  t 


*. itr.i^fi,  lotal- 


•  Ittog.i,  nitrile  plus  nitrate,  total -  U  k 

L  f 

‘Kronen,  .ici.nil*,  total - * -  11  ^  •  y9 

L  # 


•  1 1  r  o  e  ■  i ,  organic,  lotil - *" 

.|trubni,  Kj.lJalil,  total - 


U  9  .19 

l  # 


U  9  .31 

L  0 


LarOoii,  organic,  total---- . .  0  9  ‘♦.b 

L  0  i 


LjICiill.  offcl.ll.  ,  Jlssolvc.l' 


l  9  2.6 

L  0  i 


Phu  splior  o»  ,  total*  . .  ■*“ 

Ph  .  ,t  lioro»f  or  t liopli  .  .jilia  t  «* ,  dissolved - 

Mil  o£i  H,  tola  l '  -  -  . 

.lir  .pii,  nitrite  plus  ultr  ?,  total 
M  t  |ubil,  .1  i.  ml.i,  total*  -------  - 

'■lit  ijjvi,  irganlc,  total-  - 

Mu^i'ii,  Kjeld.ihl,  total - -------------- 

l."  jrbjn,  of  ^.tii  I  c  ,  total- - -------------- 

C»r6*t,  or g mlc ,  dissolved-- 


0.42  0.2  7 

1  9 


.28  .19 

# 


46  .24 

9 


69  .37 

0 


90  .60 

9 


17  tt.b 

9 


.7  J.b 

9 


0.2J-0.4,  0.32 

9  9 


.14-. 19  .16 

9  9 


1.1  1.9  1.40 

I  I 


.81-1.1  .97 

I  0 


.10-. 29  .17 

I  9 


.00-. 46  .29 

9  9 


.11-. 79  .<-2 

9  9 


9.6-11  8.0 

9  9 


1. 9-6.8  9. 


>  Range  Mean 


Unst rat  1 f led  period* 


14  0.O9-.I2  0.07 


Is  .47-1. 0  .67 

U  .09-. 38  .19 


U  1.9-6. 6  3.9 

14  1. 9-4.4  2.9 

197b  atratlfled  period 


19/9  s l rat  1 f led  period 


II  0.U6-.1)  0.09 

0  9  9 


4  l.  3-1.5  1.40 

9  9  9 


II  .7-1.2  1.01 

9  9  9 


II  .U7-.19  .17 

9  9  9 


4  . s 1-. 98  .46 

I  9  9 


4  .99-. 67  .60 

9  9  9 


10  2. 2-6. I  3.7 

9  9  9 


II  2. 0-3. 4  2.7 

I  »  I 


N 

Range 

40 

0.06-0.29 

40 

.00-. 23 

33 

.69-1. 30 

33 

.28-. 89 

40 

.00-1.9 

40 

.00-1.0 

40 

.24-1.3 

38 

1.4-10 

40 

1.4-7 

10 

0.01-0.06 

10 

.04-. 36 

10 

.00-. 04 

10 

.02-. 20 

i 

i 

l 

k 

k 

f 

f 

1 

10 

.00-. 29 

10 

.06-1.8 

10 

.49-. 79 

a 

.04-. 49 

.97-.  79 

10 

.29-2.2 

1U 

4. J-14 

10 

2.7-11 

10 

2. 4-8.0 

9 

I. 0-9. 2 

4 

0.07-0.09 

6 

© 

i 

K» 

o 

4 

.00-. 03 

6 

.03-. 06 

4 

.92-1.2 

6 

1. 2-1.5 

4 

.12-. 58 

6 

.97-. 87 

4 

.01-. 07 

6 

.20-. 41 

4 

.39-. 74 

6 

.00-. 42 

4 

.40-. 76 

6 

.36-. 66 

4 

2.  7-4. » 

6 

2.  1-3.8 

4 

2. 7-4.9 

• 

2. 3-3.8 

>. '.ft  nj  nt  null  li  n(  i  .tin  out  t.tllmi8  .it  (  hi  1 1  iIiu.k  In  .  Klver  vl.iUoni 

In  UVftt  I’.lnl  Kt-.vfv..ir,  April  I  978-Uc*  cnSi-t  l  979--i  mil  l  nued 


Range  Mean 


Piiusphuru*  ,  tuta  i - --------- 

Phusphurue,  orthophosphate ,  dlitolved’ 

Nitrogen,  total - --------- 

Nitrogen,  nitrite  plus  nitrate,  total* 

Nitrogen,  *"nonta,  total**  — - — —  — 

Nitrogen,  organic,  total - - —  — 

Nitrogen,  K  Je  Id  .ill  l  ,  total - 

L j rtun ,  organic,  total — — * — * - 

Carbon,  organic,  d  1  s  s  o  l  ved - - - — * 


Phosphorus ,  total* 


Nitrogen,  total - 

Nitrogen,  nitrite  plus  nl  rale,  total* 
Nitrogen,  a.xoonla,  total - - - 

Nitrogen,  organic,  total - 

Nitrogen,  Kjeldahl,  total - 

Ca  r  but. ,  organic,  total - 

Carbon,  organic,  dissolve! - * - --- 


Sampling  Ktation 


Range  Heen 


Unst rat  1 f led  period* 


3U 

U.UO-0. Jo 

0.15 

30 

0.03-0.17 

0. 11 

31 

0.01-0.09 

30 

.01-. 14 

.05 

30 

.00-. 11 

.05 

31 

.00-. 04 

25 

.63-1.7 

1.18 

28 

.53-1.5 

1.09 

31 

.55-1.4 

25 

.34*. 91 

.67 

28 

.29*. 99 

.60 

31 

.06-. 84 

30 

.01-. 42 

.22 

30 

.02-, 46 

.22 

31 

.01-. ib 

30 

.15*. 5b 

.30 

3U 

.06-. 48 

.25 

31 

.05-. 81 

30 

.26-.8J 

.52 

30 

. 18*. 64 

.47 

31 

.24-1.2 

29 

1.7-12 

3.9 

30 

2. 2-9.2 

4.2 

30 

1.8-9. 8 

30 

1.4-8. 7 

3.  1 

29 

1. 6-8.0 

3.3 

31 

1.6-7. 5 

1978 

stratified  | 

period 

14 

0.03-0.08 

0.05 

14 

0.02-0.08 

0.04 

18 

0.01-0.05 

11 

.Ob-. 39 

.13 

1 1 

.03-. 29 

.11 

12 

.01-. 06 

14 

.00-. 05 

.02 

14 

.00-. 04 

.01 

16 

8 

1 

O 

a* 

14 

.00-. 18 

.05 

14 

.00-. 12 

1  t 

.19-1.6 

.47 

12 

.15-2.5 

14 

.23-. 70 

.46 

14 

.24-1.1 

10 

.11-. 40 

.21 

11 

.20-. 73 

14 

.  34-.  72 

•  5U 

14 

.34-1.1 

11 

.26-2.0 

.68 

11 

. 4b- 1 . 7 

14 

3.1-11 

6.7 

14 

1.6-17 

11 

1.4-11 

7.0 

11 

2. 0-9. 2 

14 

1 ,4-lU 

4.7 

14 

l.  1-9.0 

11 

l.  1-8.2 

4.7 

11 

1.9-8. 2 

.20-1.0 

.14-. 45 


.20-1.1 

.24-1.2 


1. 7- 9.4 

1. 7- 6.9 


Phosphorus,  total* 


Sltrogen,  total- 


Mtrog.n,  anon  la,  total - 

Nitrogen,  orgiMc,  total - 

Nitrogen,  Rjeldihl,  total - 

Carbon,  organic,  total - - 

Car  bon ,  orginlc,  dl. solved - 


0.04-0.08 

o.ot, 

10 

.03-. U 

.08 

4 

.00-. 04 

.02 

10 

.00*. 05 

.01 

4 

.51-1.7 

.« 

10 

.98-1.5 

1.21 

4 

•I2-.63 

.*0 

10 

.4 1  -.  73 

4 

.18- 

.47 

.  15- 
.02- 

1.0 

.48 

.  39- 
.34- 

l.l 

.80 

).  2- 
2.7- 

6.5 

5.0 

1*79  stratified 


.00*. 01 
.01*. 05 


.36*. 99 
.67*1.4 


.12-. 40 
.18*. 53 


.01-. 41 
.  23*. 96 


.17*. 57 
.22*.  34 


.24 -.60 
.49-1.2 


2.  3-6.5 
2.6-31 


00-, 

.01 

.00-. 

.11 

17-, 

.98 

,59-: 

1.2 

00-, 

,24 

00-, 

,42 

3.  VS.  7 
2. 1-5.6 


Mean#  and  r.mgcn  of  nutrient  concent  rat  lon»  .it  tributary  station# 
In  Went  Point  Reservoir,  Akrll  1 9 /tt-Uccerabc r  1979 


IN,  nun be r  of  •ample*;  Uf  above  the  the rraoc 1 tne ;  L,  below  the  theroocllne;  T,  entire  water 
colu.rs  station  not  establ  tailed ;  *,  analysis  not  required;  t,  deleted  t*;j.nibc  of 
questionable  analytical  results.  Results  In  uf  1 1 1 grans  |«cr  Uteri 


Saapllng  station 

Yellowjeckct  Creek 

Vehadkee  Creek 

CH-08 

Cl-04 

CH-13 

N  Kangs  Kean 

N  Range  Mesa 

Kang. 

Mean 

Uns t ra 1 1 f led  periods 


Phosphorus,  tota 1 - 

T 

17 

0.02-0.  U 

0.06 

a 

a 

• 

25 

0.01-0.10 

0.0b 

Phosphorus,  orthophosphate, 

dissolved-—— - — - - — 

T 

17 

.00-.  11 

.02 

21 

.00-. 0- 

.01 

25 

.00-. 07 

.03 

Nitrogen,  total- — - — - 

T 

17 

.55-3.1 

1.1 

2 

.73-. 76 

.10 

24 

.31-1.3 

.95 

Nitrogen,  nitrite  plue 

nitrate,  totel - 

T 

17 

.02-. 8b 

.58 

21 

.00-. 24 

.10 

24 

.02-. 85 

.49 

Nitrogen,  aouaonta,  total— 

T 

17 

.08-2.2 

.29 

21 

.01-. 30 

.11 

25 

.01-. 88 

.22 

Nitrogen,  organic,  total— 

T 

17 

.10-. 90 

.27 

2 

.31-. 33 

.32 

25 

.00-. 45 

.24 

Nitrogen,  KJeldahl,  totel-- 

T 

17 

.23-3.1 

.57 

2 

.61-. 63 

.09 

25 

.16-1.3 

•  4o 

Cerbon,  organic,  totel - 

T 

17 

2.3-16 

4.4 

20 

2.5-15 

4.4 

25 

1. 7-8.8 

3.8 

Cerbon,  orgenlc, 

dissolved - 

T 

17 

1.9-6. 9 

3.5 

19 

2.3-B.2 

3.2 

25 

1.7-8. 3 

3.0 

Phosphorus,  total-— - — 

0 

Id 

0.01-0.04 

0.03 

1978 

♦ 

strati  fled 

4- 

period 

♦ 

17 

0.01-0.  0* 

U.  Oe. 

L 

9 

.01-.27 

.09 

♦ 

4- 

4- 

10 

.01-. 05 

•  C- 

Phosphorus,  orthophosphate. 

dissolved - — 

U 

17 

.00-. 03 

.01 

♦ 

♦ 

4- 

17 

.00-. 0- 

.01 

L 

9 

.00-. 20 

.06 

♦ 

4- 

♦ 

10 

.U  >-.02 

.‘Jl 

Nitrogen,  total  (N) - - 

U 

t 

1 

1 

4- 

4- 

4- 

5 

t 

1 

L 

» 

1 

1 

♦ 

4- 

4* 

i 

» 

l 

Nitrogen,  nitrite  flue 

nttrate,  total - 

U 

1 

1 

t 

♦ 

4- 

♦ 

1 

> 

1 

L 

i 

1 

i 

4- 

♦ 

4- 

» 

i 

5 

Nitrogen,  I’nuntA,  total — - 

U 

18 

.00-. 21 

.03 

♦ 

•f 

4- 

17 

.00-. 18 

.04 

L 

9 

.16-2.9 

.84 

•f 

♦ 

4* 

10 

.09-. 95 

.  3-* 

Nitrogen,  organic,  total— 

U 

18 

.31-1.0 

.46 

4- 

■P 

4- 

17 

.19-. 52 

.  36 

L 

9 

.00-. 30 

.19 

4- 

4- 

4* 

8 

.03-. 45 

.18 

Nitrogen,  KJeldahl,  total— 

U 

18 

.36-1.0 

.50 

4- 

4- 

4- 

.26-. 56 

.40 

L 

9 

.40-2.6 

.73 

4- 

4- 

4 

8 

.33-1.4 

.-5 

Carbon,  organtc,  total--  — 

U 

18 

2.8-11 

6.3 

♦ 

4- 

4- 

17 

2.9-17 

7.3 

L 

9 

3.6-20 

7.0 

4- 

4 

4- 

10 

3.6-14 

7.  j 

Carbon,  organic. 

dissolved -  -  ----- 

U 

18 

2.  0-9.7 

4.8 

■f 

4- 

4 

17 

7.  7-8.6 

4.  1 

L 

9 

2.6-11 

4.5 

♦ 

4- 

4- 

U 

2. 5-8.4 

4.4 

157 


Mean*  and  ring***  of  nutrient  concentration*  at  tributary  station* 
In  Went  Point  Reservoir,  April  l 97H-l>ece«ber  1979 — Continued 


(N,  number  of  sample*;  U,  above  the  tbermocllne;  L,  below  the  thermoc 1 Ine ;  T,  entire  water  column; 
+  ,  station  not  eatabl l*hed;  •,  analyst*  not  required;  I,  deleted  because  of  question  ible 
analytical  result*.  Result*  In  milligrams  per  liter) 


Sampling  station 


Yellow Jacket  Creek 

Vehedkee  Creek 

CH-08 

CK-04 

CH-1J 

.  ■  1 

■r-  ~4 

N  Range  Mean 

N 

Range 

Mean  N 

Range 

Mean 

-e 

Phosphorus ,  tots l-———* — 

U 

14 

0.02-0.07 

0.04 

1979 

* 

st rat  1  fled 

a 

period 

* 

11 

0.01-0.04 

0.02 

L 

8 

.02-. 22 

.11 

* 

* 

* 

,  ■*  . 

.Ol-.Oi 

.Uj 

Phosphorus,  orthophosphate. 

d  l  ssolved'"'"’ — -■* - -  - 

U 

14 

e"* 

O 

1 

O 

o 

.01 

8 

0. 00-0.03 

0.00 

11 

.00-.  00 

.00 

L 

8 

.00-. lb 

.07 

4 

.01-. 01 

.01 

4 

c 

C 

1 

O 

.01 

Nitrogen,  total  (N) - - 

U 

14 

.10-1.1 

.56 

3 

.40-. 80 

.48 

u 

.07-1.5 

.58 

L 

8 

.61-2. 1 

1.1 

1 

.40 

4 

.38-. 98 

•  7-* 

Nitrogen,  nitrite  plus 

nitrate,  total — - — - 

u 

14 

.01-. 56 

.19 

8 

.00-. 01 

.00 

n 

.00-. 26 

.15 

L 

8 

.00-. 35 

.11 

4 

.00-. 05 

.02 

4 

.00-. 13 

.05 

Nitrogen,  ararcoitla,  total - 

u 

14 

.00-. 21 

.04 

8 

.00-.  18 

.02 

ii 

.01-.  19 

.03 

L 

8 

.12-2.0 

.80 

4 

.02-. 67 

.2b 

4 

.13-1.0 

.57 

Nitrogen,  organic,  total - 

U 

14 

.08-. 46 

.33 

3 

.39-. 62 

.43 

n 

.02-1.3 

.40 

L 

8 

.01-. 60 

.23 

1 

.34 

— 

H 

.00-. 30 

.13 

Nitrogen,  KJeldahl,  total-- 

U 

14 

.09-. 59 

.37 

3 

.39-. 80 

.47 

11 

.06-1.3 

.43 

L 

8 

.36-2.1 

1.03 

1 

.3b 

“  ' 

4 

.25-. 98 

.69 

Carbon,  organic,  total - 

U 

14 

2. 7-9.0 

4.6 

8 

3.3-11 

4.2 

u 

2. 7-6. 2 

4.3 

L 

8 

2.2-11 

5.2 

4 

2. 5-4.0 

3.6 

4 

2.9--.  1 

3.6 

Carbon,  organic. 

d  la  solved - - 

U 

14 

2. 0-6. 2 

3.9 

8 

2. 3-4.2 

3.4 

n 

2. 2-6.0 

3.4 

L 

8 

2. 0-9. 2 

4.4 

4 

2.4-2  8 

2.6 

4 

2. 9-4.1 

3.6 

Mi. ms  And  rangei  of  nutrient  concent  rut  Iona  «t  millions  on  the  Chattahoochee  River,  do-r.s  t  rc.in  fr-o  Went  I'olnt  Dj", 

April  197d-Uece  .her  1979 

IN.  number  of  samples;  H,  maximum  release;  L,  minimum  release;  4,  deleted  because  of  que  i»t  i  onab  le 
analytical  result*.  Results  in  rallligrAOs  per  liter] 


Sasyilrg  station 


CH-2. 5B 


N 

Range 

Mean 

Phosphorus , 

H 

7 

0.02-0,07 

0.04 

lotal - 

L 

B 

.03-. 08 

.04 

Phosphorus , 

or thophoaphats , 

H 

6 

,00-. 07 

.02 

d  is  solved-— — — 

L 

8 

.00-. 08 

.02 

Nitrogen, 

H 

a 

.56-1.6 

1.0 

total-- - — — 

L 

8 

.58-1.1 

.35 

Nltorgen,  nitrite 

plus  nitrate. 

H 

8 

.07-. 86 

.49 

total - — 

L 

8 

.08-. 6* 

.41 

Nitrogen, 

aononla , 

H 

8 

.05-. 23 

.14 

tola  1 - - 

L 

3 

.06-. 21 

.13 

Nitrogen,  or- 

H 

8 

.10-. 70 

.36 

ganlc,  total - 

L 

8 

.16-. 55 

.31 

Nitrogen,  KJel- 

H 

8 

.28-. 86 

.50 

dahl,  total - — 

L 

8 

.27-. 64 

.45 

Carbon,  or- 

H 

8 

1. 1-6.2 

3.3 

ganlc,  total - - 

L 

8 

3. 1-5.2 

4.2 

Carbon,  organic. 

H 

8 

1.1-3. 7 

2.7 

dissolved - - 

L 

8 

1.6-5. 2 

3.4 

Phosphorus  , 

H 

5 

0. 02-0. 07 

0.03 

tota  l - - 

L 

5 

.02-. 0m 

.03 

Phosphorus , 

orthophosphate. 

H 

5 

.00-.  05 

.02 

dissolved - - 

L 

5 

.00-. 02 

.01 

Nitrogen , 

H 

1 

» 

1 

total - 

L 

5 

i 

1 

Nitrogen,  nitrite 

plus  nitrate. 

H 

1 

1 

« 

total - 

L 

* 

1 

1 

Nitrogen, 

amonla, 

H 

5 

.10-. 48 

.•’5 

total - — 

L 

5 

.06-. 21 

•  '• 

Nitrogen,  or- 

H 

5 

.13-. 74 

.31 

ganlc,  total - - 

L 

5 

.17-. 94 

.42 

Nitrogen,  Kjet- 

H 

5 

.31-1. 1 

.56 

dahl,  total - - 

L 

5 

.14-1.1 

•  55 

Carbon,  or- 

H 

5 

2. 3-8. 2 

5.2 

ganic,  total - - 

L 

5 

3. 1-6.2 

4.4 

rbon,  organic. 

H 

5 

1.4-8. 2 

4.8 

dissolved' - - 

L 

5 

1.6-4.  1 

3.0 

CM -01 A  CN-01B 


N 

Range 

Mean 

N 

Range 

Mean 

Unstratified  periods 

8 

0.02-0.07 

0.04 

8 

0.02-0.07 

0.04 

7 

.02 -.06 

.03 

8 

-O 

O 

r 

o 

.04 

7 

.00-. 04 

.01 

8 

.00-.  04 

.02 

7 

.00-. 03 

.01 

8 

.00-. 03 

.01 

8 

.51-1.7 

1.0 

8 

.47-1.4 

.94 

7 

.47-1.2 

.83 

8 

.33-1.0 

.78 

6 

.07-. 82 

.48 

8 

.07-. 84 

.52 

7 

.11-.  76 

.39 

8 

.12-.64 

.41 

8 

.05-. 22 

.14 

8 

.05-. 30 

.16 

7 

.02-.  15 

.10 

8 

.01-. 15 

.10 

8 

.10-1.1 

.35 

8 

.08-. 67 

.26 

7 

.22-. 57 

.34 

8 

.03-. 43 

.28 

8 

.23-1.2 

.49 

8 

.19-. 87 

.41 

7 

.24-. 62 

.44 

8 

.04-. 50 

.38 

8 

1.5-4. 2 

3.1 

6 

I. 6-4. 6 

3.1 

7 

2.4-4. 1 

3.0 

8 

1.6-8. 2 

3.7 

8 

1. 3-4.1 

2.6 

8 

1.6-4. 6 

3.0 

7 

2. 0-4,0 

2.8 

7 

1.6-4. 3 

2.7 

1978  atratlfled  period 

5 

0.03-0.06 

0.04 

5 

0.03-0.06 

0.04 

5 

.02-. 07 

.04 

5 

.02-. 03 

.03 

5 

.01-. 02 

.01 

4 

.00-. 01 

.01 

5 

.00-.  07 

.02 

5 

.00-. 03 

.01 

1 

1 

* 

* 

1 

1 

1 

t 

t 

t 

1 

% 

1 

» 

1 

1 

1 

1 

« 

1 

» 

t 

i 

1 

5 

.  I3-.4I 

.24 

5 

.13-.46 

.26 

5 

.04-. 13 

.10 

5 

.03-. 14 

.08 

5 

.  21  -. 79 

.36 

5 

.14-. 27 

.20 

5 

.18-. 3/ 

.28 

5 

. I8-.40 

.  30 

5 

.36-1.2 

.60 

5 

.  35-. 68 

.46 

4 

.  31 -. 46 

.37 

5 

.26-. 54 

.36 

5 

2. 6-5. 2 

4.7 

5 

2.9-13 

6.3 

5 

2.  7-6.5 

4.7 

5 

3. 0-9. 6 

6.4 

5 

.60-4.6 

7.3 

5 

1.6-4. 6 

2.  7 

5 

1.  5-4.8 

3.2 

5 

2.2- 5.2 

4.0 

CH-01C 

CM-0IU 

!»  Range 

'lean  ' 

»  Kjnje 

Mean 

7 

0. 0-4-0.  07 

0.05 

8 

0.03-0.  76 

0.0b 

8 

.oi-. ur 

.05 

b 

.02-. 10 

•  0b 

7 

•U0-. 04 

.02 

8 

.00-. Ob 

.02 

8 

c 

1 

c 

< 

.02 

8 

.  O.  -.  1  - 

.03 

8 

.51-1.5 

1.0 

8 

.57-1.1 

.89 

8 

.Ja-l. 2 

.76 

7 

.39-1. 1 

.75 

8 

.09-. 82 

.49 

8 

.  lu-. 82 

.49 

8 

.12-. 67 

.41 

8 

.  12-.6- 

•  4  i 

8 

.05-.26 

.13 

8 

.04-. 24 

.12 

8 

.00-.  lb 

.09 

8 

.00-. 15 

.09 

8 

.03-. 90 

.36 

8 

.  1 D—  .61 

.29 

8 

.07-. 37 

.26 

7 

.lu— . 39 

.27 

8 

.23-. 99 

.49 

8 

.23-. 85 

.41 

8 

.07-. 53 

.35 

7 

.10-. 51 

.35 

8 

1.8-6. 9 

3.6 

8 

2. 3—..  3 

3.0 

8 

2. 3-5.0 

3.4 

8 

2. 5-6. 6 

4.1 

8 

1.  1-5.6 

2.7 

8 

2.0-4. 3 

3.0 

8 

2. 3--. 3 

3.0 

8 

2. 5-0.6 

3.9 

5 

0.  03-0. 0b 

0.04 

5 

0.03-0.09 

0.05 

5 

.03-. 07 

.04 

5 

.06-. 12 

.08 

5 

.01-. 03 

.01 

5 

.00-. 04 

.02 

5 

.01-. 05 

.03 

5 

.01-.07 

.0m 

1 

1 

I 

* 

1 

1 

5 

1 

1 

i 

1 

1 

» 

i 

1 

i 

1 

» 

5 

i 

1 

i 

i 

1 

5 

.I3-.44 

.21 

5 

.10-. 46 

.23 

5 

.02-. 14 

.09 

5 

.02-. 25 

.11 

4 

.15-. 28 

.20 

; 

.20-. 38 

.28 

5 

.  lu-.  3b 

.25 

5 

.  16-. 62 

.  30 

4 

.31-. 59 

.43 

5 

.36-. 84 

.  51 

5 

.2t-.50 

.  34 

5 

. 24-. »7 

.Ml 

5 

3.8-26 

9.5 

5 

2.  7-9.0 

6.5 

5 

3.0-12 

6.2 

5 

-.2-7.9 

5.6 

5 

2.0-14 

5.9 

5 

1. 9-8.0 

4.8 

5 

2. 5-6.0 

4.1 

5 

1.7  — .8 

).  5 

Means  and  range*  of  nutrient  concent  r. it  tons  **t  nations  on  the  Ch.it  t  *hi  »u  hre  River,  d-  » n-.  t  r*  >  *•  frtri  Ueu  !  "let 

April  l  9/8-lVcembi*r  1  97*J--Cont  l  nued 


(N,  number  of  samples;  H,  maximum  release;  L,  minimum  release;  4,  deleted  because  *v  questionable 
analytical  results.  Results  in  milligrams  per  liter) 


Sampling  station 


CH-2.5B 

CM -01 A 

CH-OIB 

CH-01C 

CM -Oil) 

N  Range  Mean 

N 

Range  Mean 

N 

Range 

Mean 

N 

Range 

Mean 

U 

Kjnge 

'Van 

1979 

stratified  period 

Phosphorus , 

H 

3 

0.01 -0.04 

0.03 

3 

0.02-0.04 

0.03 

3 

0. 01-0. 03 

0.02 

3 

0.02-0.04 

0.03 

3 

0.02-0.07 

0.04 

total - -- — - 

L 

3 

.01 -.04 

.03 

4 

.02-. 06 

.03 

3 

.01-.04 

.03 

3 

.03-. u? 

.04 

3 

.05-. It 

.01 

Phosphorus , 

orthophosphate , 

H 

3 

•  01-.02 

.1 

3 

.00-. 01 

.01 

3 

.01-.01 

.01 

3 

.00-. 02 

.01 

J 

•0C-.01 

.01 

dissolved  — - - 

L 

3 

.00-. 02 

.01 

3 

.00-. 01 

.01 

3 

.00-. 01 

.oo 

3 

.00-.  OJ 

.01 

3 

.01-. 05 

.03 

Nitrogen, 

H 

3 

. 72-. 84 

.77 

0 

- 

_ 

3 

.58-. 66 

.61 

3 

.59-. 63 

.61 

3 

.55-. 60 

.57 

total - 

L 

3 

.47-. 67 

.57 

3 

.49-. 62 

.54 

3 

.47-. 54 

.51 

3 

•  4B-. 5B 

.53 

3 

.3 3-.b3 

,-w 

Nitrogen,  nitrite 

plus  nitrate. 

H 

3 

.05-. 27 

.13 

3 

.05-. 27 

.13 

3 

.05-. 28 

.13 

3 

.06-. 31 

.15 

3 

.07-. 32 

.16 

total - - - 

L 

3 

.04-. 10 

.08 

4 

.05-. 22 

.12 

3 

.06-. 25 

.13 

3 

.10-. 27 

.16 

3 

. 10-.26 

.17 

Nitrogen, 

ammonia , 

H 

3 

.06-. 47 

.29 

3 

.06-. 40 

.27 

3 

.06-. 41 

.26 

3 

.06-. 40 

.24 

3 

.05-. 3d 

.  16 

t  ota  1 - - - 

L 

3 

.06-. 50 

.23 

4 

.02-. 46 

.16 

3 

.06-. 31 

.14 

3 

.02-. 18 

.12 

3 

.00-. u 

.06 

Nitrogen,  or- 

H 

3 

.30-. 41 

.34 

3 

.14-. 38 

.28 

3 

.12-.3C 

.22 

3 

.18-. 27 

.22 

3 

.15-. 40 

.35 

g.inlc,  total - 

L 

3 

.13-. 34 

.26 

3 

.  1 1-.  31 

.22 

3 

.17-. 30 

.23 

3 

. 19-.28 

.24 

3 

.  13-. 35 

.27 

Nitrogen,  Kjel- 

H 

3 

.47-. 79 

.64 

3 

.37-. 72 

.54 

3 

.31-. 60 

.68 

3 

.28-. 58 

.46 

3 

.24-. 53 

.41 

d..lhl,  total - 

L 

3 

.37-. 63 

.49 

3 

.30-. 57 

.43 

3 

.28-. 48 

.38 

3 

.21-. 4b 

.36 

3 

.23-. -9 

.32 

Carbon,  or- 

n 

3 

3.  5-4. 3 

3.9 

3 

2.  2-3. 1 

2.7 

3 

2.  4-4.9 

3.5 

3 

2.  7-3.5 

3.2 

3 

2. 1-4.0 

3.0 

gantc,  total - 

L 

3 

2. 8-5. 4 

4.0 

4 

2. 6-5.0 

3.6 

3 

2.3-10 

5.4 

3 

2. 7--. 4 

3.6 

3 

2.8-59 

3.9 

Carbon,  organic. 

H 

3 

2.  1-3.9 

2.9 

3 

2. 0-2. 9 

2.4 

3 

2.0-2. 9 

2.4 

3 

2.0-3. 5 

2.7 

3 

2.0-3.  2 

2.7 

dissolved - 

L 

3 

2. 8-3. 9 

3.3 

3 

1.9-2. 9 

2.5 

3 

2.2-10 

4.9 

3 

2. 5-3.2 

2.8 

3 

2.8--. 7 

3.5 

APPENDIX  B-6 


Means  and  ranges  of  metal  concentrations 

[Iron,  total;  Iron,  dissolved;  manganese,  total;  manganese,  dissolved 
total;  calcium,  total;  magnesium,  total;  potassium,  total;  sodium,  t 


Chattahoochee  River  stations  in  West  Point  Reservoir,  April  1  97 8— 

December  1979 . . . . . 

Tributary  stations  in  West  Point  Reservoir,  April  1 978-December  1979... 
Inundated  coffer-dam  structures  upstream  from  West  Point  Dam, 

April  1 978-Decembtr  1979 . . . . . 

Chat tahoochee  River  stations  downstream  from  West  Point  Dam, 

April  1 978-becember  1979..... . . . 


an*  .i»l  r  i  'if;«  «.  <»t  at  .1 1  i 'Hi,  i  >1  l  •  l  1  ■  ir.  »l  <  I  t  1 1  unn  he**  R(v>r 
I»I  It  » r,  i.,,t  I'. lint  k.  rv.'lr,  Aprl  I  1979 


(it,  minKr  ->f  H.m|<  1 1*  *♦ ,  U,  HlinVf  Hu-  tlierum  1 1  i«e ;  L,  below  tlir  thersoc  1  In?  j 
T,  entire  water  co limn;  ♦  ,  ot niton  not  rst-ibl  tubed,  *,  analysis  not 
fc-'iolreJ,  #,  not  »|»p  1 1*.  «b  le .  Results  In  mlcrogr.iras  (vr  liter) 


Sampling  *Ut  Ion 


CM-  { 2 

Mean 

Cif-I  U 

CH-10 

N 

Range 

N 

Range 

Mean 

N 

Range  Mean 

Unstratified  periods 

Metals: 

Irun,  total - 

T 

9 

l, l 00-5,400 

2,400 

2 

1,100-2. U00 

© 

o 

40 

450-4,800  1,900 

Iron,  J  l  ss^l  ved----*"*- 

T 

9 

10-120 

Slj 

2 

100-120 

no 

40 

10-340  80 

,  r  o  r  a  1 

T 

9 

60-200 

l2o 

* 

* 

• 

40 

50-520  160 

Manganese,  *1  l*t sol ved-- 

T 

9 

20  *40 

30 

* 

* 

a 

40 

0-180  100 

Z  l  "  ,  tOtd  1  — - - 

T 

l 

20 

-- 

* 

* 

* 

11 

20-00  30 

C  i  1  l,  r j ,  total-- - — 

T 

1 

3 ,  3uu 

- 

* 

• 

• 

5 

3,200-3,500  3.300 

M jgneil ura,  total - 

T 

1 

1,  100 

- 

* 

* 

* 

5 

1,000-1,200  1,100 

Potass lura,  total- - 

T 

i 

1,000 

- 

• 

• 

a 

5 

1 , 700- 1,800  1 , 700 

jitJluj,  total- - - 

T 

l 

5,400 

- 

* 

* 

* 

5 

5,200-5,500  5,400 

1976 

at  rat  If  led  period 

Metals: 

1 1  on  .  total - - 

U 

5 

blO-4, 800 

:,oou 

•* 

♦ 

♦ 

10 

90-580  250 

L 

# 

9 

9 

0 

9 

# 

10 

160-8.700  1.  100 

Iron,  d t  .sol ved - --  ---- 

U 

5 

2U-  70 

40 

♦ 

♦ 

♦ 

9 

0-80  18 

L 

9 

9 

9 

9 

9 

9 

9 

0-6.100  1,100 

Manga  ir$e,  total - 

U 

5 

4v  i  *  1  )  l1 

9n 

■f 

•f 

♦ 

10 

10-110  40 

L 

9 

9 

9 

9 

9 

9 

8 

70-2, 100  880 

M  .ing.«<Ma  *»e  ,  dissolved-- 

U 

20-  ?t' 

40 

♦ 

♦ 

♦ 

10 

0-20  1 

L 

9 

# 

9 

9 

0 

# 

9 

0-2,500  840 

2  HU  ,  total - 

U 

5 

J‘»-80 

So 

■i 

♦ 

4- 

10 

10-50  30 

L 

9 

9 

9 

9 

9 

9 

9 

10-60  40 

tali'  l-ira,  total - - 

U 

1 

i,  iuu 

— 

♦ 

♦ 

♦ 

2 

4,100  4,100 

L 

0 

9 

9 

0 

9 

f 

3 

3,61X1-3,800  3,600 

flora,  total - 

U 

l 

1 , 200 

-- 

♦ 

♦ 

2 

1,200  1,200 

l 

0 

9 

9 

9 

9 

9 

3 

1,100-1,200  1,100 

Potass t ua,  total - 

u 

1 

2 , 000 

— 

•f 

*■ 

♦ 

2 

2,000  2,000 

L 

$ 

# 

9 

9 

9 

# 

3 

2,000  2,000 

S-Jl.ni,  total - - 

1/ 

1 

4,  500 

— 

•f 

♦ 

♦ 

2 

1,100-1,200  1,200 

L 

0 

# 

0 

9 

0 

9 

3 

4,300-4,700  4,400 

19  1  9 

hit  a  t_l  fled  jh-  r  1  od 

‘1.  t  a  l  »  : 

1  ron,  total  - . . 

U 

3 

l ,  U0U  -  7  ,  6i  *0 

?,  300 

• 

a 

a 

4 

160-490  240 

L 

i 

9 

9 

I 

9 

0 

6 

360-2,400  1,800 

1  r  oi,  lUsol  v.  J  . 

U 

3 

2o  -bO 

40 

• 

• 

a 

4 

10-20  20 

L 

# 

9 

9 

9 

9 

0 

6 

30-40  30 

M  se  ,  total  -  - 

U 

3 

9.i  1  2u 

1  10 

• 

a 

* 

4 

30-40  30 

L 

9 

9 

« 

9 

9 

0 

6 

70-480  270 

iise,  dtffotvei|  -  - 

U 

3) 

III -60 

V 

a 

* 

a 

4 

0-10  10 

L 

# 

0 

0 

9 

0 

9 

6 

0-410  150 

162 


ci; (  {  re  water  column 
required;  *,  not  app 


Ai> i  l  1  I9;b-I>.«,t  Ur 

1  9/5- 

■  -Cunt  1  nued 

(>•  rmoc  1  In** ;  L,  U  low 
n  .i<>{  es  t  ,i  b  i  i  sh,-tl ,  * 
■mi  1 1 *  In  mi  i  r  up,  ram* 

llu- 

,  a/>., 

per 

tin-  r  mocline  ; 
ilysis  not 
liter) 

Snap  1 1  n ^  bid  t  Ion 

CjI-U5A 

CH-03C 

Unsl rat  1 1 led  periods 


Iron,  total- - - 

T 

30 

340-6,  300 

2.00U 

)0 

60-2, 400 

l ,  200 

30 

80-2, *00 

Iron,  d 1 sso 1 ved - -  — 

T 

30 

t»-25u 

80 

30 

10-14U 

50 

31 

0-210 

Manganese,  total- - 

T 

30 

40-550 

200 

3) 

20-240 

uo 

31 

30-1,200 

Manganese,  dissolved  — 

T 

30 

0-240 

100 

31 

0-210 

90 

31 

0-1,100 

Zinc,  total  --------- 

T 

5 

2o-3o 

2o 

5 

20-30 

2o 

a 

a 

Calcloa,  total - * - - 

T 

* 

a 

a 

a 

a 

a 

♦ 

♦ 

Magnesium,  total--- - 

T 

• 

a 

a 

a 

a 

a 

•f 

■f 

Potass 1  urn ,  total-- - - 

T 

a 

a 

a 

a 

a 

a 

♦ 

■e 

SoJloa,  total-------- 

T 

a 

a 

a 

a 

a 

a 

♦ 

♦ 

1978  stratified  period 


Iron,  total - - 

U 

14 

90-310 

1  ou 

13 

>0-2 lu 

120 

18 

40-250 

L 

1  1 

200-10,000 

2,400 

11 

1  50-10,000 

2.8UU 

12 

9J- 1,800 

Iron,  dissolved  - 

U 

14 

0-60 

Ic 

U 

u->u 

10 

16 

0-40 

L 

11 

10-5,600 

7/o 

11 

0-2,  wo 

61 0 

12 

0-1,600 

Manganese,  total - - 

0 

14 

10-150 

40 

u 

lU-3o 

20 

18 

0-120 

L 

11 

>u-l,  Wu 

5  Jo 

11 

JU-),  500 

l.UOU 

12 

20-1,300 

Manganese,  dissolved-- 

U 

14 

0-110 

15 

u 

0-20 

lo 

16 

0-20 

L 

11 

0-1 ,900 

440 

1 1 

0-3, 5uu 

98U 

12 

lu-l .  300 

Zinc,  total - - 

U 

14 

lu-Juo 

30 

1 J 

lo-do 

3o 

18 

0-160 

L 

1  1 

2U-I10 

40 

11 

10-90 

«*u 

12 

0-7u 

U 

6 

3, 400-M , 100 

i,  7ou 

6 

J,  lOU-3,900 

),  800 

6 

3,0uu-4,000 

L 

4 

J, 200-3, 900 

J,  oou 

4 

3, 1 00- J , ?00 

3,  7uo 

4 

2,800-3, 700 

'lj(,.iec  1  u  a,  total - 

u 

6 

1  100-1,300 

1 . 2oo 

t 

1 , uou- 1 , 2uo 

l,2oo 

6 

900-1, 300 

L 

4 

1, 100- 1 , 200 

1 , 200 

4 

1,  loo 

1  ,  1UU 

4 

100-1,  loo 

0 

6 

1, 500-2, 100 

1,800 

6 

1 , 400-1 ,900 

1,600 

6 

1,200-1,800 

L 

4 

1,400-2,000 

1,  700 

4 

1 , 400-1, 800 

l ,  60o 

4 

1,200-1,800 

U 

6 

5,000-5, 400 

■>,  2oo 

6 

4,500-5,400 

4,900 

6 

3, 6UO-5 , 500 

L 

4 

3,900-5, loo 

4,500 

4 

J,  600-5,000 

4,  )0U 

4 

3, >oo-5, loo 

7  9  b  t  ra  lj_f  I  cjd  period 


M « ltl«: 

Ir.n,  lutil . .  U  » 

L  7 

1 1  ..1.  dl  .»ul  J -  u  8 

L  7 

'l.iii  j  .  i  . I .#  1  -  8  8 

L  7 

M.m,  «n«'»e ,  JIsskI  w<d"  U  8 


120-7/0 

320 

10 

l 10-550 

260 

12 

00-250 

190-1 , 5oO 

1,100 

4 

780-  3,  3uu 

2,100 

6 

340-4,600 

lu-l 00 

)U 

10 

1U-7U 

20 

12 

0-30 

20 -80 

40 

4 

lll-l  ,  6l*0 

670 

6 

0-4,400 

20-80 

hU 

10 

0  -3!  U 

20 

12 

0-30 

20-760 

M  10 

4 

110*1, 7 00 

1  ,  J0U 

6 

1  7 J-2 , 000 

0-20 

10 

10 

U  -  1  50 

10 

12 

e-io 

0-720 

JJU 

4 

50-1  poo 

1  ,  200 

4 

3 v- 2,000 

-.-V  V-  * r w  TW  V  ■  :«- - *  '.^"V  - r-.-  t— w-- r-N-  r-.-  *•  7  v  ; 


• 

L  f  Mi',tn«  <m«l  r.*niji"4 

of 

■x  l  1 1  iMiicc.it  r  i' 

Jons  In 

tributary  stations 

• 

* , 

in  West  Y . 

tot 

Kehvrvolr*  April  1970- 

>  relabel  197  9 

|N,  nunWr  of  samples;  0,  above 

the  Cherism.  1  tne 

;  L,  below 

the  t  he  t  sue  line;  T,  entire 

water  Column,  *,  analysis 

not  required. 

Ke»u  Its 

In 

sic  rugrans 

H*r  ltter  1 

Sampling 

stat lan 

i 

Ye  1  low jacket  Creek 

Wehadkee  Creek 

• 

CM -08 

CH-13 

N 

Xange 

Mean 

U 

Range 

Mean 

• 

B 

Unat rat  1 f led  periods 

-  ~i 

fid  ala. 

1  run  ,  total - - *  T 

1  7 

760-1 ,  JUt) 

1,  100 

25 

120*4,800 

1,100 

. 

320 

O 

- 

Iron,  dissolved - - -  T 

17 

U-  12 ,000 

7u'J 

25 

0*4,200 

: 

Manxmen*,  total - - -  T 

1  7 

60-5,200 

47d 

25 

40*2,300 

330 

3 

'  I  a  ■!  gane  -  e  ,  dl#$ol  ved”"**  T 

17 

li~*  .  2»>0 

100 

25 

0*2, 300 

280 

• 

Calc  Inn,  total - - -  X 

* 

« 

• 

* 

a 

a 

.1  aeries  l  urn,  t'>lal —  -  ----  T 

a 

* 

a 

* 

a 

a 

Potassium,  total- - -  T 

* 

• 

* 

• 

a 

a 

Sod  lorn,  total - -  T 

« 

* 

• 

a 

a 

a 

• 

970  stratified  period 

• 

‘let  a  1  s 

\- 

I  run  ,  tnul -  ■  -  t’ 

10 

l  ».»!>-  )|U 

18;) 

W 

10*260 

120 

-■ 

L 

9 

2  1 . -1 7 ,uuu 

<. ,  4'J  ' 

10 

1 J0-7 , 800 

2,400 

. . 

Iron,  dissolved- -  U 

10 

u-’u 

20 

17 

0-100 

20 

1 

L 

9 

111- I6,ixn 

i .  JUU 

10 

ln-2, 500 

70U 

_  -t 

A 

9 

'  1  .i n ^  total* —  -  U 

lb 

2»-W 

30 

16 

10-40 

20 

'* 

l 

9 

4ti-5,  7UU 

l ,  900 

10 

J0-2 , 500 

1.200 

■ 

Manganese,  dissolved”'**'*  U 

10 

(>-20 

10 

17 

0-50 

1C 

■v 

L 

9 

10-5.  700 

1 , 800 

IJ 

0-2, 500 

1,000 

. 

Calcium,  total - -  —  U 

6 

*,U0u-4,400 

4,200 

4  3 

300-4, 20< 

4, 100 

„  ' 

i 

L 

3 

.000-6,500 

4,400 

)  2 

40u-4, 300 

3, 100 

Magurslm,  total -  U 

6 

1 ,00u-i , 500 

1 .  300 

3  1 

,000-1,300 

1,000 

• 

L 

3 

400-2, 000 

1 ,  300 

3 

900-1 , 200 

1,000 

* 

Potassium,  total  — -  U 

6 

1, 300-2, 1U0 

2,  oou 

4  1 

,200-2, 100 

2,000 

» 

L 

3 

1,400-2, 100 

1 , 000 

3  l 

,200-2, 100 

1,!>00 

i.dtua,  total —  -  U 

6 

3,800*5,300 

4,900 

4  4 

.300-5,400 

5,200 

4 

L 

1 

), 500-5 ,000 

4,000 

3  2 

,900-5,200 

3,600 

'  : 

J 

• 

1  9  79  stratified  pe r 1 od 

i 

Metals: 

Iron,  total*-"  -  - *-  U 

14 

160-1, 400 

660 

11 

90-370 

160 

L 

0 

310-12,000 

4,800 

4 

no-5,  ioo 

3,200 

j 

Iron,  dissolved - - - -  U 

14 

10-80 

40 

11 

0-40 

20 

’ 

I 

L 

1 

50-1 1 ,000 

3,  5(Hl 

4 

0*5,000 

2,400 

• 

Manganese,  total - - *  U 

14 

10-640 

70 

tl 

0-90 

10 

L 

8 

100-5, 100 

2,900 

4 

20-2,100 

1,500 

Han^nci*,  dissolved - *  U 

14 

0-40 

1U 

11 

0-J0 

0 

L 

6 

40*4,400 

2 , 0U0 

4 

0-2, 100 

1,500 

« 
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Means 

(N,  imiiljcr 

and  ranges  ut  metal  cmmni  r.ii  I  mh 
structure  upstream  from  We*»t  Fulnl 

of  samples;  l),  above  (In*  l  In*  (••!•*«  1  l  n«* 
coluiii'i;  *,  analysis  u*»i  required. 

ll  *>1.1  I  1 

Sl.iM,  Vj* 

i.,  b,*|. 

te  :  > '  i  .  1  '* 

ms  ii  ir  tbe  Inundated 
il  I 9/ M-Decembe r  19/ 9 

<w  lb.  i he r:noc  !  1  ik* ;  T, 
in  .iii  rug  rails  per  llte 

coffer 

eut 1  re  water 
r  I 

b  U  III 

■  l  i  iig  station 

Cll-Ii  3 A 

0:!— 0  hi 

CM-U  1C 

N 

Kange 

Me. tn 

Kas.ge 

can 

•>' 

Kangc 

.m 

llnstr.it  It  led  periods 

l  r**u ,  tutu  l - - - — 

-  [ 

U 

1  i>J- J  ,  l '  n> 

auu 

11 

rt.)-2 ,  7(A) 

710 

30 

#0-2 , tUO 

020 

Iron,  ill  ssol  ved------ 

- -  T 

2lJ 

rv>-2  t  Juij 

30 

1 1 

■<-9u 

2  J 

31 

0-2  10 

M,.n(;incse  ,  Iu(j  1 - — 

-  I 

A 

A 

A 

A 

A 

A 

31 

3U- 1 , 2u0 

1  >  ' 

M.iii^.nu*  sc ,  dissolved- 

-  T 

* 

A 

A 

* 

A 

A 

31 

U-l , i"U 

Ii  ■ 

1  9  / o  *, 

r  i(  1  f  fed  perlou 

1  roil,  told  l - — - — 

-  :j 

1  b 

!u-viu 

1-40 

lb 

1  --1  ,  3-." 
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4.0 

20.3 

7.6 

0.3 

65 

350 

21... 

— 

S.O 

20.0 

6.0 

7.7 

64 

360 

21... 

— 

6.0 

27.0 

6.0 

T.l 

64 

300 

21... 

— 

7.0 

27.7 

S.3 

6.9 

67 

390 

21... 

— 

8.0 

27.5 

S.l 

6.0 

60 

395 

21... 

— 

10.0 

27.2 

3.9 

6.S 

69 

400 

21... 

— 

12.0 

25.0 

.7 

6.1 

71 

195 

21... 

•- 

14.0 

24  . 

.6 

6.0 

00 

200 

21... 

•• 

16.0 

C-.3 

.6 

6.2 

91 

145 

21... 

— 

10.0 

22.0 

.5 

6.2 

96 

120 

21... 

-- 

20.0 

22.0 

.5 

6.2 

100 

100 

21... 

— 

22.0 

21.5 

.5 

6.3 

105 

90.0 

21... 

— 

24.0 

20.6 

.5 

6.3 

112 

00. n 

SEP 

17... 

19*0 

.20 

25.3 

S.6 

6.7 

72 

510 

1  7.  .  « 

— 

2.0 

25.3 

5.6 

6.7 

72 

510 

17... 

•• 

4.0 

25. 3 

5.5 

6.7 

72 

515 

17... 

— 

6.0 

25.3 

5.5 

6.7 

73 

S15 

17... 

— 

0.0 

25.3 

S.4 

6.7 

72 

520 

17... 

10.0 

25.3 

4.0 

6.7 

72 

520 

17... 

.. 

12.0 

25.3 

4.7 

6.6 

73 

520 

17... 

.. 

14.0 

25.2 

4.1 

6.S 

73 

525 

17... 

.. 

16.0 

24.6 

.9 

6.2 

77 

520 

17... 

mm 

10.0 

23.9 

.7 

6.1 

74 

400 

17... 

mm 

20.0 

23.7 

.7 

6.1 

79 

450 

17... 

mm 

22.0 

23.3 

.6 

6.2 

00 

270 

17... 

mm 

24.0 

22.3 

.7 

6.4 

116 

100 

OCT 

IS... 

23.0 

.20 

20.9 

6.0 

6.0 

70 

550 

IS... 

-- 

2.0 

20.5 

6.2 

6.6 

71 

560 

IS... 

— 

4.0 

20.4 

5.0 

6.5 

71 

560 

IS... 

mm 

6.0 

20.4 

5.7 

6.S 

71 

560 

IS... 

-- 

0.0 

20.4 

5.7 

6.5 

71 

505 

IS.  .  . 

•- 

10.0 

20,4 

5.9 

6.5 

71 

565 

IS.  .  • 

•• 

12.0 

20.4 

S.  7 

6.5 

71 

570 

IS... 

— 

14.0 

20.3 

5.7 

6.5 

71 

570 

IS... 

•- 

16.0 

20.0 

5.2 

6.4 

71 

575 

IS... 

•• 

10.0 

19.0 

3.9 

6.2 

71 

500 

IS... 

— 

20.0 

19.7 

3.6 

6.1 

72 

500 

IS... 

mm 

22.0 

19.6 

3.4 

6.1 

72 

505 

IS... 

— 

23.0 

19.6 

3.4 

0.1 

72 

505 

IS... 

-• 

24.0 

19.6 

3.3 

0.1 

72 

505 

DEC 

10... 

20.5 

.20 

12.3 

7.7 

0.4 

00 

505 

10... 

-• 

2.0 

11.9 

7.4 

0.3 

67 

575 

to... 

-- 

4.0 

11.7 

7.1 

0.2 

67 

500 

10... 

-- 

6.0 

11.6 

7.0 

0.2 

67 

505 

10... 

rnm 

0.0 

11.6 

7.0 

0.2 

67 

505 

10... 

mm 

10.0 

11.6 

7.0 

0.2 

60 

590 

10... 

mm 

12.0 

11.0 

6.0 

0.2 

67 

590 

10... 

mm 

14.0 

11.5 

0.0 

0.1 

67 

590 

10  .. 

mm 

10.0 

11.2 

0.5 

0.1 

07 

595 

1"  ■  0  • 

— 

10.0 

10.9 

0.4 

0.1 

60 

595 

1  *  •  •  • 

.  . 

20.0 

10.9 

0.4 

0.1 

00 

595 

1  o  *  •  • 

mm 

22.0 

10.9 

0.4 

0.1 

07 

000 

183 


r.VVVV  V  '^T<  4“V  ^  ’T  • 


r,  v-.  vr  -jtj  J*  ■*-“ 


I 

CM-0 M  (02119)07)  CK.lt. twochet  Rltcr  edit  of  coffer  dan,  above  Utftt  Point  Daa,  1970  and  1979  , 


rc»Pta- 
*  f HOC  « 

SA**- 

PL1NG 

Tf  mPCO- 

0»»6€N. 

DIS¬ 

Pm 

fUTF 

4 18 

<oco  c» 

DEPTH 

|6> 

ATlJrft 
(Of 0  Cl 

SOLVE  U 
IWG/L1 

(UNIT5I 

*Pk  «  197* 

II...  *6.0 

.20 

17.7 

11.2 

0.4 

11  ... 

— 

2.0 

16.0 

0.2 

6.0 

II... 

-- 

4.0 

14.1 

0.1 

6.0 

1  1  ... 

0.0 

1  J.2 

0.2 

6.7 

1  1  ... 

— 

o.o 

12.3 

0.4 

6.6 

II... 

-- 

12.0 

10.0 

7 .  S 

6.5 

— 

16.0 

9.8 

6.0 

6.) 

MtV 

16... 

23.4 

.20 

20.0 

0.0 

6.8 

I*.  •  « 

-- 

P.0 

20.0 

0.7 

6.6 

la... 

-- 

4.0 

20.0 

6.3 

6.6 

14.  .  • 

.. 

6.0 

19.9 

7.7 

6.1 

14... 

— 

0.0 

19. S 

7.2 

6.2 

|4... 

.. 

10.0 

18.0 

5.1 

5.0 

1 4  .  .  . 

.. 

12.0 

17.4 

5.0 

5.8 

1  4.  .  . 

— 

14.0 

)7.0 

4.3 

5.6 

1  4.  .  . 

.. 

16.0 

16.5 

1.5 

5.6 

|4.  .  . 

-- 

18.0 

16.0 

*.4 

5.6 

31 ... 

S 

.20 

26.0 

0.5 

0.0 

31..* 

-• 

2.0 

26.0 

8.0 

0.0 

Jl ... 

— 

3.0 

25.4 

8.6 

8.7 

31 ... 

... 

4.0 

23.1 

4.6 

6.0 

31... 

.. 

b.o 

21.2 

3.2 

6.2 

31... 

.. 

6.0 

21.0 

2.7 

6.2 

31... 

.. 

8.0 

20.0 

2.0 

6.3 

31... 

-- 

10.0 

10.4 

2.7 

6.2 

11... 

.. 

12.0 

10.4 

1.5 

6.1 

31... 

-- 

14.0 

17.6 

.  7 

6.1 

31... 

-- 

16.0 

17.2 

.3 

6.1 

JUL 

10... 

27.0 

.20 

30.0 

8.4 

8.0 

10... 

— 

2.0 

30.0 

8.4 

8.0 

10... 

3.0 

20.0 

0.6 

8.0 

10... 

4.0 

20.3 

0.7 

10... 

b.O 

20.4 

5.1 

6.0 

10... 

6.0 

20.0 

2.2 

6.3 

10... 

7.0 

26.5 

.2 

6.2 

10... 

0.0 

25.1 

«.l 

6.2 

10... 

10.0 

23.4 

«•! 

6.2 

10... 

12.0 

21.1 

<.l 

6.2 

10... 

J4.0 

10.6 

«.l 

10... 

16.0 

18.0 

<•1 

6.6 

10... 

10.0 

18.3 

«.l 

m  JO 

14... 

2b. 7 

.20 

2».0 

6.5 

7.1 

16... 

— 

2.0 

27.3 

7.8 

1 4.  .  . 

— 

J.  o 

27.2 

6.0 

0.0 

>4... 

— 

4.0 

27.2 

6.0 

14... 

— 

5.0 

27.2 

14... 

-- 

6.0 

27.1 

14... 

— 

7.0 

27.0 

)•  7 

14... 

-- 

0.0 

26.0 

•  6 

0.2 

14... 

— 

10.0 

25. S 

14... 

-- 

12.0 

24.7 

4.1 

6.0 

16... 

-- 

14.0 

24.2 

<•1 

6.0 

14... 

— 

16.0 

23.7 

6.1 

30.  .. 

20.0 

•  26 

28.5 

8.1 

6.1 

30... 

-- 

2.0 

28.6 

8.1 

30... 

-  - 

3.0 

28.0 

30... 

— 

4.0 

28.4 

10... 

— 

5.0 

27.  • 

6.4 

30... 

— 

6.0 

27. J 

4.1 

0.2 

30... 

— 

7.0 

26.» 

4.1 

6.2 

10... 

0.0 

26.8 

<•1 

30... 

— 

10.0 

24.0 

4.1 

6.0 

30... 

-- 

12.0 

24.8 

4.1 

6.0 

30... 

-- 

14.0 

23.1 

4.1 

30... 

-- 

10.0 

22.7 

.0 

OCT 

16... 

10.0 

•  20 

28.8 

0.7 

6.0 

1 6.  .  . 

-- 

2.0 

28.8 

8.0 

6.7 

to. .. 

4.0 

28.7 

6.J 

6.7 

16... 

0.0 

28.6 

8.2 

6.7 

1 6.  .  . 

8.0 

28.7 

8.1 

6.6 

1 6.  .  . 

10.0 

28.7 

0.1 

6.6 

10  .  a  . 

12.0 

28.2 

3.7 

6.6 

10... 

14.0 

28.8 

3.7 

6.3 

16... 

16.0 

10.5 

6.2 

6.3 

1  0.  a  . 

18.0 

18.) 

6.4 

6.3 

10... 

28.8 

10.2 

4.5 

6.3 

•tOv 

20... 

14.0 

.28 

16.8 

0.1 

6.6 

28... 

2.8 

18.) 

0.1 

6.6 

28... 

4.8 

16.3 

6.1 

6.4 

20... 

8.8 

18.3 

6.0 

6.5 

?•... 

8.8 

18.) 

6.0 

6.6 

28... 

18.8 

18.) 

4.0 

6.3 

28... 

12.8 

18.4 

0.0 

6.3 

28... 

14.0 

18.) 

5.0 

6.3 

spe¬ 

08  ID* 

cific 

AT  ION 

CON¬ 

oco- 

DUCT¬ 

UC  T  ION 

ANCE 

POTEN¬ 

1NIC80- 

TIAL 

MH0S1 

l*V) 

56 

445 

50 

460 

56 

4  70 

56 

4  75 

58 

480 

56 

400 

56 

500 

58 

465 

57 

470 

56 

480 

56 

500 

60 

405 

50 

505 

56 

515 

54 

520 

55 

525 

56 

530 

68 

465 

68 

4  75 

66 

485 

66 

535 

68 

5  70 

66 

565 

66 

575 

68 

585 

68 

505 

68 

608 

68 

685 

63 

368 

6) 

385 

62 

370 

6? 

375 

61 

4J5 

6) 

425 

6) 

4)0 

66 

4)0 

66 

4)5 

6) 

415 

66 

385 

71 

310 

70 

24# 

64 

520 

68 

520 

68 

525 

60 

5)8 

68 

535 

60 

548 

70 

556 

70 

540 

74 

565 

74 

565 

74 

565 

80 

448 

60 

570 

68 

558 

68 

565 

v  9 

588 

78 

605 

78 

615 

78 

828 

67 

630 

64 

640 

6) 

648 

62 

840 

62 

640 

88 

565 

88 

570 

68 

5rt 

60 

578 

60 

575 

66 

580 

88 

588 

66 

508 

88 

505 

88 

606 

65 

680 

61 

585 

6t 

520 

61 

538 

60 

545 

60 

550 

88 

580 

88 

570 

61 

588 
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CH-OJS  (02JJ9J87)  Chattahoochee  Wver  eaat  of  coffet  dae,  above  West  Point  Dae,  1978  and  1979 


TEMPER¬ 

ATURE. 

AIR 

DATE  (OEG  Cl 

JAN  .  1979 

22.. .  6.S 

22...  “* 

22...  ~ m 

22... 

22... 

22... 

22... 

22... 

22... 

22... 

22... 

22... 

mad 

20.. .  20.0 

20... 

20... 

20... 

20... 

20... 

20... 

20... 

20... 

20... 

20... 

MAY 

01...  23.0 

01... 

01... 

01... 

01... 

01... 

01... 

01... 

01... 

01... 

01... 

01... 

01 . . .  ** 

JIJN 

14.. .  20.0 

10.. . 

10... 

10...  •• 

10... 

10... 

10... 

10... 

10... 

10... 

10... 

10... 

10... 

10..-. 

10... 

-HA- 

20.. .  30.0 

20... 

20... 

20.  .. 

2<  ... 

20. .  • 

20.. .  — 

20... 

20...  — 

20...  — 

20...  •* 

20... 

20...  — 

20...  — 

20...  -• 


SAM¬ 

PLING 

DEPTH 

(Ml 


TEMPER¬ 
ATURE 
(OEG  Cl 


OXYGEN. 
DIS¬ 
SOLVED 
(MG /LI 


(UNI TSI 


SPE¬ 
CIFIC 
CON¬ 
DUCT¬ 
ANCE 
(MICRO¬ 
MHOS  I 


OXID¬ 

ATION 

RED¬ 

UCTION 

POTEN¬ 

TIAL 

(HVI 


6.9 

9.9 

6.5 

77 

6.9 

9.0 

6.0 

77 

6.9 

9.0 

6.3 

77 

6.9 

9.0 

6.3 

77 

6.0 

9.9 

6.2 

76 

6.0 

9.9 

6.2 

7* 

6.0 

9.9 

6.2 

76 

6.0 

9.9 

«.l 

76 

6.0 

9.9 

6.1 

7* 

6.0 

9.9 

6.1 

76 

6.0 

9.9 

6.0 

76 

6.0 

9.9 

6.0 

76 

19.5 

12.3 

0.2 

51 

10.9 

10.3 

*.5 

51 

13.6 

9.0 

6.1 

52 

12.9 

0.6 

5.9 

52 

12.6 

0.0 

5.0 

52 

12.5 

0.9 

5.7 

53 

11.6 

0.1 

5.7 

SO 

11.3 

0.2 

5.6 

50 

9.T 

*.6 

5.5 

60 

9.0 

6.3 

5.0 

59 

9.2 

5.9 

5.3 

60 

20.6 

10.2 

7.0 

00 

20.3 

10.1 

7.2 

0* 

10.7 

0.7 

*.5 

00 

17.0 

7.7 

6.0 

05 

17.7 

7.6 

5.9 

o5 

17.6 

7.6 

5.0 

06 

17.0 

7.0 

5.9 

06 

16.7 

5.0 

5.7 

07 

16.0 

0.9 

5.5 

07 

16.1 

3.9 

5.5 

09 

15.9 

3.2 

S.S 

50 

15.7 

2.3 

5.0 

53 

15.1 

1.0 

5.5 

61 

25.0 

0.6 

0.5 

55 

25.3 

0.6 

0.0 

55 

25.3 

0.5 

0.0 

55 

25.2 

0.0 

0.3 

55 

25.2 

0.0 

7.7 

55 

20.1 

5.0 

*.6 

57 

23.1 

0.6 

6.1 

57 

21.0 

2.9 

5.0 

57 

21.7 

2.5 

5.6 

50 

19.7 

1.2 

5.0 

60 

10.0 

«.l 

5.0 

59 

10.1 

«.l 

S.o 

59 

17.0 

«.l 

5.0 

60 

17.3 

<.» 

5.0 

65 

17.1 

«.l 

5.5 

*9 

27.2 

7.2 

7.0 

56 

27.2 

7.1 

7.6 

5* 

26.0 

0.2 

7.0 

59 

25.0 

2.0 

7.2 

60 

25.* 

2.2 

7.0 

61 

25.2 

1.5 

*.0 

*1 

25.0 

1.0 

«.» 

*1 

20.7 

.7 

*.5 

61 

2o.l 

«.l 

*.2 

*2 

22.* 

«.  1 

*.2 

60 

22.2 

<•1 

0.1 

6* 

21.0 

«.l 

*.3 

7* 

20.2 

«.l 

*.* 

02 

19.5 

«.i 

*.7 

92 

10.5 

«.l 

*.* 

1*6 

SIS 

520 

555 

5*5 

555 

5*0 

505 

550 

500 

505 

505 

2fO 

150 

*5.0 

*0.0 
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CH-01B  (U2D9187)  Chattahoochee  River  M>t  of  coffer  <toa,  *»*«  Ukst  Joint  Dos,  HI#  and  197* 


spe¬ 

OXID¬ 

cific 

ATION 

TEMPCR- 

SAM¬ 

OXYGEN. 

con¬ 

duct¬ 

RED¬ 

UCTION 

MUflf  * 

PLING 

TEMPER¬ 

DIS¬ 

PM 

ance 

POTEN¬ 

air 

DEPTH 

ATURE 

SOLVED 

(MICRO— 

TIAL 

I DC 6  C* 

(Ml 

(OCG  C) 

(NG/U 

(UNI  IS) 

MHOS) 

(MW  t 

CM-uJC  LheltehuOihee  Olvcf  below  cotter  doa.  ebove  W.l  Point  Um,  eiuJ  107* 


SPt-  UAI0-  LlOMl  L»0«l 

ClfJC  AMO*  (MAKS'  UEPTm  I  **C  I  - 

CON-  rffU-  P*«-  (0  1*  UCN1 

TfMOFO-  SAM-  OiTGtN,  QoCt-  OCTtON  t  NC  t  OF  PtMCtNf 

AVO«€«  P(  | KG  1C«P€«-  015-  •»*  AKCf  POTlK-  JStCCMj  Su**ACF  MfcMAlN- 

i  1 0  HCPTh  AlUP€  SOLVtO  (KIC0I)-  T|AL  0»S«>  •  IGNT  IMG  Af 

OA IF  (0€f.  C»  (Ml  (D€G  C>  IKG/L>  luNlfSI  **051  <•<»»  IFttn  0€*»Th 


**0  .  1970 


18... 

20.0 

.20 

21.1 

12.0 

10... 

-• 

2.0 

20.7 

n.o 

10... 

•  > 

3." 

19.1 

12.  N 

10... 

•• 

N.U 

1  I.N 

10.6 

10... 

«• 

5.0 

16.3 

9.3 

I«... 

-- 

N.A 

15.3 

9.  1 

10... 

•• 

0.0 

12. N 

7.6 

10... 

-- 

12.0 

II. 1 

7.2 

10... 

•- 

15.0 

10.0 

6.3 

10... 

IN.O 

9.9 

N.O 

MAV 

IS... 

23.  N 

.20 

19.7 

0.0 

In  .  .  . 

mm 

1.0 

»• 

— 

IN... 

-- 

2.0 

19.7 

0.0 

IN... 

-- 

1.0 

-- 

IN... 

-• 

N.O 

19.0 

7.9 

IN... 

— 

0.0 

19.6 

7.5 

IN... 

-- 

A. A 

10.3 

S.N 

In... 

—  — 

10.0 

|7.<i 

5.1 

In... 

•• 

12.0 

1  7.) 

N.O 

In... 

— 

IN.O 

IN. 7 

N.O 

IN... 

•• 

IN.O 

16.3 

3.1 

IN... 

•• 

10.0 

15. N 

1.9 

II... 

21.5 

.2'- 

26.2 

0.6 

11... 

— 

1.0 

— 

31. •• 

-- 

2.0 

26.0 

0.7 

31..  . 

-- 

3.0 

•• 

— 

31... 

-• 

N.O 

22.9 

N.O 

31... 

mm 

5.0 

-• 

— 

31. .. 

mm 

N.O 

20.6 

2.5 

31... 

mm 

0.0 

20.0 

2.9 

31... 

mm 

10.0 

19.2 

2.6 

31... 

mm 

12.0 

IN. 2 

l.l 

31... 

mm 

IN.O 

17.5 

.6 

11... 

mm 

IN.O 

17.0 

.3 

31. •• 

mm 

10.0 

16.2 

.2 

JU*t 

10... 

““ 

-- 

-- 

MU 

10. •• 

2«.N 

.20 

30. N 

N.J 

10..  . 

1.0 

-- 

— 

10... 

2.0 

30.1 

0.5 

10... 

1.0 

29.  • 

0.6 

10... 

N.O 

29.2 

n.o 

10... 

5.0 

20. N 

N.N 

10... 

N.O 

20.1 

2.N 

to... 

?.« 

26.5 

.2 

10... 

N.n 

25.1 

10. •• 

10.0 

23.2 

10... 

12.0 

21.2 

10... 

IN.O 

19.1 

10... 

IN.O 

IN. 6 

10..  . 

10.0 

10.0 

0W» 

|N... 

25.0 

.20 

27.N 

N.O 

|N... 

1.0 

•• 

•- 

IN... 

2.0 

27.N 

5.9 

IN... 

3.0 

27. N 

5.9 

IN... 

N.O 

27.5 

5.0 

In... 

5.0 

27. N 

'  .0 

IN... 

N.O 

27.3 

5.7 

IN... 

7.1 

27.3 

3.9 

IN... 

N.O 

27.0 

1.1 

IN... 

10.0 

25.  N 

IN... 

12.0 

2N.9 

<•1 

IN... 

IN.O 

2N.N 

«.  1 

IN... 

IN.O 

2m.  0 

«.  1 

IN... 

10.0 

22.0 

«.  1 

30... 

27.0 

.20 

20. N 

0.6 

30... 

1.0 

— 

— 

30... 

2.0 

20.5 

0.3 

30... 

1.0 

20.6 

N.N 

30... 

N.O 

20.2 

2.N 

30... 

5.0 

27.5 

30... 

N.O 

27.2 

30... 

7.0 

2N.N 

<•  1 

30... 

0.0 

26.0 

«.l 

30... 

10.0 

2N.9 

<•1 

30... 

12.0 

23.0 

«•  1 

10... 

IN.O 

23.2 

«.  1 

30... 

IN.O 

22.0 

<•1 

1>V  » 

IF... 

IN.O 

.20 

20. N 

N.N 

IN... 

1.0 

•  - 

•  - 

1  ... 

2.0 

20.0 

6.3 

t  •• 

3.0 

-- 

•• 

N.O 

20.0 

N.3 

« N  .  .  . 

N.O 

20.9 

0.2 

IN... 

•  •0 

20.0 

O.k 

IN.  .  . 

10.0 

20.0 

N.l 

IN.  .  . 

12.0 

20.7 

N.O 

IN... 

IN.O 

20.6 

2.1 

KOV 

II... 

IN.O 

.20 

IN. 2 

6.3 

20... 

1.0 

•• 

•• 

20... 

2.0 

16.3 

N.3 

FO... 

2.5 

•« 

-• 

20... 

N.O 

>6.N 

6.2 

20... 

N.O 

.6.1 

6.1 

20.  •• 

i.o 

16.  1 

6.1 

20... 

10.0 

IN.  J 

N.O 

20. .. 

12.0 

IN. 2 

6.0 

20... 

IN.O 

16.2 

5.9 

9.H 

66 

JnO 

1.00 

'W 

o 

e 

90 

9.0 

63 

JMU 

-- 

— 

•• 

9.2 

50 

JN* 

-- 

•• 

-- 

*.! 

56 

JT5 

— 

-• 

7.2 

SO 

mOO 

— 

m- 

-• 

6.0 

S  7 

n20 

•• 

mm 

— 

6.6 

56 

nJ* 

-- 

mm 

-- 

6.N 

S6 

mN5 

— 

mm 

-- 

6.3 

55 

N5S 

-- 

mm 

-- 

6.3 

55 

N60 

-- 

** 

•* 

6.S 

SO 

■315 

1.25 

1.00 

.. 

— 

mm 

-- 

mm 

27 

6.3 

50 

■»2U 

-- 

mm 

5.0 

-  • 

mm 

-  - 

mm 

mm 

1.0 

6.1 

so 

SHI 

mm 

mm 

— 

6.  1 

58 

530 

mm 

mm 

— 

5.9 

50 

SnO 

— 

mm 

•• 

5.0 

56 

s*s 

-- 

mm 

— 

5.7 

SN 

SNO 

-- 

mm 

— 

5.6 

5n 

5N5 

— 

mm 

•• 

5.5 

SN 

S50 

““ 

mm 

•• 

S.N 

SN 

555 

•• 

mm 

-- 

0.9 

72 

N00 

1.90 

5.00 

•  • 

.. 

.. 

-- 

-- 

30 

0.7 

72 

NOS 

— 

IN 

-- 

-- 

-- 

-- 

5.0 

6.  1 

70 

nSO 

•• 

— 

2.C 

•- 

mm 

— 

-• 

1.0 

6.2 

70 

560 

•• 

-m 

-- 

6.2 

72 

S90 

•• 

mm 

•• 

6.2 

72 

60S 

mm 

mm 

•• 

6.1 

72 

61S 

mm 

mm 

-• 

6.0 

72 

620 

mm 

mm 

— 

6.0 

72 

620 

mm 

mm 

— 

6.2 

72 

610 

mm 

.. 

2.0 

0.9 

62 

N 1 0 

1.70 

5.00 

.. 

•• 

— 

JN 

0.9 

61 

NOO 

— 

— 

10 

0.9 

63 

600 

•« 

9.0 

0.9 

62 

NOO 

•• 

•  • 

N.O 

7.N 

60 

N)U 

-- 

2.0 

6.5 

60 

NN5 

•  - 

1.0 

6.2 

63 

690 

— 

6.2 

66 

N9S 

•• 

6.2 

6N 

SOO 

-  - 

-- 

•• 

6.2 

63 

470 

— 

-• 

6.N 

60 

360 

•m 

-- 

6.  M 

72 

295 

— 

mm 

— 

6.5 

76 

23S 

*• 

— 

— 

6.9 

66 

SOO 

1.70 

5.00 

•« 

— 

— 

mm 

»- 

— 

30 

6.9 

60 

505 

-» 

II 

6.0 

60 

SIO 

5.0 

6.0 

60 

SIO 

-- 

-- 

2.0 

N.N 

65 

SI5 

-- 

-- 

1.0 

6.0 

60 

520 

— 

*“ 

6.6 

69 

525 

•• 

-• 

6.2 

71 

540 

mm 

-- 

6.1 

7N 

SSO 

— 

6.1 

7n 

550 

•• 

mm 

•• 

6.1 

75 

SSO 

•» 

mm 

•  - 

6.1 

oO 

N50 

16.0 

-• 

6.  1 

9S 

330 

— 

mm 

— 

0.3 

69 

520 

1.10 

N.00 

-- 

-- 

-- 

•- 

•• 

IN 

0.3 

69 

SIO 

*• 

mm 

N.O 

7.3 

60 

S  30 

-- 

mm 

2.0 

6.0 

69 

550 

•• 

— 

1.0 

6.3 

70 

565 

— 

mm 

mm 

6.2 

71 

575 

— 

mm 

b.l 

69 

560 

-- 

mm 

6.1 

67 

590 

•• 

•• 

•• 

6.0 

65 

595 

•- 

mm 

6.0 

63 

595 

•• 

mm 

6.0 

62 

600 

•• 

•m 

mm 

6.0 

62 

600 

** 

** 

*■ 

6.0 

N  7 

5**0 

— 

1.00 

— 

-- 

— 

-- 

-  - 

10 

N.  7 

67 

590 

— 

N.O 

-- 

— 

rnm 

1.0 

6.7 

67 

590 

-- 

6.7 

67 

595 

•• 

6.7 

67 

595 

•• 

6.7 

60 

NOO 

mm 

•  • 

6.S 

N6 

000 

mm 

-- 

6.3 

NS 

610 

*“ 

*• 

•• 

6.6 

61 

SNO 

1.00 

2.50 

•« 

•• 

•• 

•• 

10 

6.N 

60 

590 

mm 

-- 

2.0 

•  • 

mm 

mm 

1.0 

6.N 

60 

590 

mm 

•• 

N.N 

60 

595 

•• 

•• 

6.  J 

«• 

600 

-- 

6.1 

60 

600 

•• 

6.  1 

60 

NOO 

•• 

6.  1 

NJ 

NOS 

*• 

““ 

•• 

187 


CH-OJC  (021)9388)  Chattahoochee  River  below  coffer  dae,  above  Vfcst  Point  Daa,  1978  and  1979 


DATE 


SPE¬ 

0A 10- 

LIGHT 

LIGHT 

CIFIC 

AT  ION 

TRANS¬ 

DEPTH 

INCI¬ 

CON¬ 

ME  17- 

PAR¬ 

TO  1* 

DENT 

Temper¬ 

SAM¬ 

OAVGFN. 

DUCT¬ 

UC  T  ION 

ENCY 

OF 

PERCENT 

ature  . 

PLING 

TEMPER¬ 

nis- 

PM 

ANCE 

POTEN¬ 

(StCCHI 

SURFACE 

REMAIN¬ 

AIR 

npPTH 

ATURE 

soi.vfn 

1MICRO- 

TIAL 

DISK! 

l  IGhT 

ING  AT 

IOFC.  f) 

<*> 

(0E0  Cl 

IPG/LI 

(UNITS) 

HHOSt 

1  MV  1 

(Ml 

IF'ETI 

DEPTH 

AIjG 

21... 

1<*.0 

.20 

29.1 

8.3 

8.3 

68 

4?S 

21... 

-- 

1.0 

-- 

-- 

-- 

- 

Pi ... 

-- 

2.0 

28.4 

8.6 

8.4 

68 

4<»S 

21... 

-- 

3.0 

28.2 

8.0 

8.2 

67 

43S 

21  ... 

-  - 

4.0 

27.9 

6.9 

7.3 

65 

4S0 

2  i  .  .  • 

-- 

S.n 

27.9 

6.8 

7.0 

64 

<*70 

PI... 

-- 

5.5 

-- 

— 

-- 

-  - 

- 

21... 

-- 

6.0 

27.7 

6.3 

6.9 

67 

4HU 

21... 

-• 

7.0 

27.6 

5.8 

6.7 

67 

490 

21... 

-- 

8.0 

27. S 

5.4 

6.6 

67 

49s 

2  1... 

10.0 

26.9 

2.0 

6.2 

71 

SOS 

2  1  ... 

-- 

12.0 

2  4.9 

.6 

S.  9 

78 

400 

21... 

— 

19.0 

21.9 

.6 

6.0 

87 

190 

21... 

•  - 

18.0 

23.1 

.6 

6.1 

92 

140 

2 1  ... 

•  - 

18.0 

22.  S 

.5 

6.2 

97 

l£0 

21... 

-- 

20.0 

21.8 

.5 

6.2 

102 

100 

24.  .  . 

-- 

-- 

-- 

— 

-- 

-- 

- 

SIP 

17... 

19,0 

.20 

25.4 

5.7 

6.7 

7  3 

666 

17... 

•  - 

2.0 

25.4 

5.7 

6.7 

73 

660 

17... 

— 

4.0 

25.4 

5.7 

6.7 

73 

665 

17... 

-• 

6.0 

25.4 

5.7 

6.7 

73 

S65 

17... 

-• 

8.0 

25.4 

5.7 

6.7 

73 

565 

17... 

— 

10.0 

25.4 

5.7 

6.7 

72 

565 

17... 

-- 

12.0 

26.4 

6.2 

6.7 

73 

570 

17... 

— 

14.0 

25.3 

5.9 

6.6 

73 

570 

17... 

— 

16.0 

26.3 

5.8 

6.6 

72 

570 

17... 

-- 

18.0 

25.0 

1.9 

6.4 

75 

675 

17... 

-- 

20.0 

24.0 

1.1 

6.1 

78 

510 

17... 

-- 

21.0 

23.8 

.7 

6.1 

78 

370 

nCT 

is... 

?0.6 

.20 

21.1 

6.4 

6.6 

70 

565 

IS... 

-- 

2.0 

20.6 

6.5 

6.6 

70 

570 

IS... 

•  • 

4.0 

20.5 

6.1 

6.5 

71 

575 

is... 

-- 

6.0 

20.4 

5.5 

6.5 

70 

5  75 

IS... 

-- 

8.0 

20.4 

6.0 

6.4 

70 

580 

IS... 

-- 

10. 0 

20.4 

5.6 

6.4 

70 

580 

IS... 

-- 

12.0 

20.4 

5.9 

6.4 

70 

580 

IS... 

-  - 

14.0 

20.3 

5.6 

6.4 

70 

585 

IS... 

-- 

16. n 

20.0 

4.5 

6.2 

71 

590 

IS... 

-  - 

18.0 

19.8 

3.8 

6.1 

71 

595 

IS... 

-- 

20.0 

19.7 

3.7 

6.1 

72 

600 

OF  C 

10... 

?I.O 

.20 

12.3 

7.8 

6.2 

67 

SBO 

10... 

-- 

1.0 

— 

— 

— 

-- 

• 

10... 

*- 

2.0 

11.8 

7.4 

6.2 

67 

SHS 

10... 

-  - 

3.0 

— 

— 

-- 

-- 

• 

1 II . . . 

-- 

4.0 

11.7 

7.1 

6.1 

67 

N9U 

I  0  .  .  . 

-- 

6.0 

11.6 

7.1 

6.  1 

67 

S*S 

10... 

-- 

8.0 

11.6 

7.0 

6.  1 

67 

svs 

10... 

•  - 

10.0 

11.6 

6.9 

6.1 

67 

600 

10... 

-- 

12.0 

11.6 

6.8 

6.1 

67 

600 

10... 

-  - 

14.0 

11.5 

b.T 

6.1 

67 

N0O 

10... 

-- 

16.0 

11.2 

8.S 

6.0 

6/ 

60S 

1  0  .  .  . 

-- 

18.0 

11.2 

6.6 

6,0 

67 

60*» 

10... 

-- 

20.0 

11.1 

6.1 

5.1 

67 

60S 

11... 

-  - 

— 

-- 

— 

— 

-- 

• 

11... 

-  - 

1.0 

-  - 

-  - 

-  - 

-- 

• 

1 1 ... 

-  -  • 

2.0 

-- 

— 

— 

-- 

- 

1 1 ... 

— 

3.0 

-- 

-- 

-- 

-- 

- 

!■ 

I 

[-.• 


.J  >  Vtrll  jw  j.i. 


it  at  i-PSP'i 


U«Pt  w- 

AUPf  . 

*1W 

iU£C.  r  * 


/i.., 

2 , 

23. . « 
e  1... 
?1... 

“A* 

21  .  .  . 

21.. . 
21... 
21... 
21... 
2  ( 

2!.. 
21... 
21  ... 
21  ... 
MAT 
U  I  •  .  . 
0|  ... 
U  I  .  . 
01 .. 
01  •• 
01.. 
01  .. 
01  .. 
01  .. 
*1 .. 
Jt-N 
12.. 
12.. 
12.. 
12.. 
12.. 
12.. 
12.  . 
12.. 
12.. 
12.. 
12.. 
12.. 
12.. 
Jtl 
IS.. 

15.. 

25.. 

?S.. 

2%.. 

15.. 

?S.. 

25.. 

/s.. 

2*-.. 

15.. 

2S,  . 

Ili(< 

22.. 
22.  . 
22.. 
22.. 
22.. 
22.. 
22.. 
??.. 
22. . 
22.. 
22.. 
22* « 
22.. 

s»p 

»«».. 

1^.. 

10., 

10., 

10. 

10. 

10. 

10. 


**»*« 

0«»  GFN. 

PI  INC 

t€6Pt*- 

ms- 

PH 

otPTn 

AlUHf 

SCLVtU 

tO£G  C» 

(HG/l  » 

1  UN  I  I S  » 

.20 

6.  7 

10.6 

7.0 

2.0 

6.6 

10.6 

7.0 

•*.0 

6.* 

10.4 

7.0 

6.0 

6.S 

10.4 

6.4 

8.0 

6.  I 

10.  1 

6.  4 

10. 0 

*.2 

10.  J 

6.4 

1  1.0 

6.2 

10.  1 

6.4 

12. « 

6.2 

10.2 

6.4 

.20 

17.1 

(0. 4 

6.4 

1.6 

-  - 

— 

-  - 

1.1 

-- 

-- 

-  * 

2.0 

13.6 

6.2 

6.0 

4.0 

l  *.  1 

6.4 

*.  7 

6.rt 

12.0 

6.2 

*.  S 

8.11 

11.  o 

6.6 

*.  J 

iO.O 

10.2 

i.v 

*.2 

11.0 

o.s 

.8 

S.2 

12.0 

4.  1 

,S 

*.2 

.20 
I.  * 

21.0 

10.  1 

/.  0 

1.  1 
2.0 

14.7 

9.4 

6.6 

4.0 

18.  1 

7.1 

6.  1 

6,r 

16.** 

7.1 

S.O 

6.0 

16.1 

6.6 

S.  7 

10.0 

16.2 

3.1 

s.s 

12.0 

16.2 

«.l 

S.7 

13.0 

13.9 

<•1 

*.8 

•  20 

26.* 

9.3 

9.2 

1.0 

— 

-- 

— 

2.0 

26.3 

9.2 

8.1 

3.0 

-- 

-• 

-- 

4.0 

2*. 6 

9.0 

9.0 

*.0 

22.9 

4.0 

6.0 

6.0 

22.2 

2.7 

S.O 

7.0 

21. S 

2.6 

S.H 

6.0 

21.2 

2.7 

S.8 

0.0 

20.6 

1.9 

S.7 

10.0 

18. S 

<.  1 

6.) 

12.6 

17.0 

4.1 

6.2 

16.6 

J  6.2 

6.4 

.20 

28.0 

9.7 

8.8 

1.6 

-- 

•• 

•• 

2.0 

27.8 

9.S 

8.6 

3.» 

2  7  .5 

8.2 

8.0 

6.0 

26.6 

3.0 

6.3 

S.O 

2*.  6 

2.0 

6.0 

6.0 

2S.2 

.3 

S.4 

7.0 

26.6 

4.1 

6.0 

6.0 

2*. 6 

4.1 

6.0 

10.0 

23.0 

4.1 

6.  ) 

12.0 

21.2 

4.1 

6.S 

11.6 

20. S 

4.1 

6.6 

16.0 

20. G 

4.1 

6.S 

.20 

29.8 

8.1 

8.4 

1.6 

-- 

»■ 

“  • 

2.o 

2v.2 

7.9 

8.2 

1.0 

28.6 

6.8 

7.4 

3.* 

— 

** 

*  •  0 
S.n 
6.0 
r.o 
•  .0 
10.0 
12.0 
l*.G 

.20 
2.0 
4.0 
6.0 
6.0 
10.0 
12.0 
14. o 


28.0 

21.6 

27.3 
26.7 
26.1 
2*.0 
21.2 
2l.» 

2«.0 
2*».  1 
2*.  I 
2*.  I 

24.0 

21.0 

23.3 

22.2 


4.  I 
2.6 
1.3 
.0 
.7 
1.0 


0.9 

*.6 
3.* 
3.3 
1.  3 
.6 


SPfc  - 
CIFK 

CON- 

ouc  1  - 

•NCfc 

MHQS  ) 


6.7 

6.4 

6.3 
6.2 
6.2 

6.4 

6.5 

6.S 

6.0 

6.2 

6.2 

6.2 

6.2 

6.2 

6.3 

6.S 


10 
4  | 


ss 

60 


62 

63 

67 

02 

ion 


61 

61 

16 

76 

71 


126 
l  32 
l*o 


62 

62 


66 
70 
16 
61 
87 
I  16 
1*1 


111 

1«* 


0«  lu- 
*1  ION 
«f  U- 

UC  T I  ON 

POWN- 

mol 

IM«I 


*>»0 

->»6 

->wo 

*«0 

■>80 

>BU 

StJ-> 


6iJ 
640 
6*50 
660 
6  to 
66-> 
BuO 


64  0 
660 
616 
660 
640 
66* 
460 

*10 

*1* 

*20 
*1* 
*60 
60U 
60U 
60* 
JIO 
I  NO 
ISO 

6  70 

470 
48* 
*1* 
*1* 
ss* 
*60 
*60 
170 
110 
00.0 
60. 0 

J60 

JN* 

40* 

420 
4  3* 
66* 
4*0 
16* 
*0.0 
6*.  0 
So.  0 

*10 

S3* 

S4* 

sso 

ss* 

*60 

ISO 

10S 


TnANS- 

HA8- 

»NC» 

iStCCHl 
0  1  Sd  I 
(HI 


UGHl 
DtPtH 
!o  It 

Of 

Sow!  A!  f 
l  IGhT 
If  1 1  » » 


t  IGhT 
I NC  I  - 
GtNT 
PlMCt  NT 

1 NG  At 
Ut  Pl« 


I  •  1 V  4.00 


1.10  J.*0 


2.u 

1.0 


2.0 
I  .0 


22 
S.O 
I  .0 


26 

o.o 

4.0 

1.0 


32 

10 

2.0 

1.0 


I 


fi 


i 

i 

s 

J 

* 


•  i 


1 
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CH-U8  (02339U20) 


Yeliowjacket  Creek  at  Caaieroa  Kill  Road  t  near  LaGrange,  <Ja . ,  1978  and  1979 


TtMPE»- 

ATU9E  • 

SAM- 
PL  ING 

TEMPER¬ 

OXYGEN. 

ms- 

PH 

SPE¬ 

CIFIC 

CON¬ 

DUCT¬ 

ANCE 

OXID¬ 

ATION 

REO- 

UCT10N 

POTEN¬ 

TRANS¬ 

PAR¬ 

ENCY 

(SECCMI 

LIGHT 

OEPTH 

TO  l« 

OF 

surface 

LIGHT 
INC  1  - 
CENT 
PERCENT 
REMAIN¬ 

lift  IF 

M* 

(D*G  r  ) 

OfcPT* 

(HI 

ATURE 
(OEG  Cl 

SOLVEU 
(MO/L 1 

(UNITS) 

IMICWO- 

mhQl  i 

TIAL 

IMV) 

01  SM 
(Ml 

L  IGHT 
( FEE  T  1 

ING  AT 
DEPTH 

0«  T 

l*  .  .  • 

1  3.0 

.an 

19. a 

6.7 

6.6 

f>6 

686 

1.20 

-- 

NO 

IF... 

a.o 

19. a 

6.7 

6.S 

66 

610 

— 

— 

— 

1  *  .  .  • 

-  - 

<*.') 

19.  i 

6.6 

6.6 

66 

6ao 

— 

IF.  .  . 

6.n 

19. a 

6,6 

6.6 

66 

630 

— 

-- 

IF... 

-  - 

H.n 

18.6 

6.3 

6.4 

68 

640 

— 

— 

1  F  .  .  . 

-  - 

10.  n 

18.4 

6.0 

6.  3 

68 

646 

-  - 

-- 

IF... 

-  - 

ia.n 

i8.a 

6.8 

6.3 

69 

660 

-- 

-- 

-- 

IF.  .  . 

-- 

14.0 

18. a 

S.s 

6. a 

69 

656 

-- 

— 

— 

nrr 

la... 

13.0 

.ao 

10.9 

10.0 

6.2 

61 

640 

.73 

2.00 

— 

la... 

1.0 

-- 

-- 

-- 

— 

— 

-- 

9.0 

ia... 

-  - 

a.o 

10.  7 

9.6 

6.4 

61 

62b 

-- 

— 

1.0 

i  a . . . 

-  - 

4.0 

io. a 

8.7 

6.4 

61 

62b 

-- 

-• 

la... 

-  - 

6.0 

9.  7 

fl. a 

6.3 

64 

62b 

— 

-- 

la. . . 

-  - 

6.0 

9. a 

8.4 

6.  J 

6« 

6  30 

-- 

-- 

la. . . 

-- 

10.0 

9. a 

8.3 

6.  3 

6W 

630 

— 

-- 

-- 

la... 

-- 

1  l.o 

9.1 

8. a 

6.2 

F* 

490 

— 

— 

-• 
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CH-13  (02339362 )  Wehadkee  Creek  at  State  Highway  238,  near  Abbottaford,  Ga . ,  1978  and  1979 


TEMPEO- 
ATCPE • 

SAA- 

PL  INC, 

TEMPE9- 

OXYGEN. 

DIS¬ 

PM 

SPE¬ 

CIFIC 

CON¬ 

DUCT¬ 

ANCE 

oxio- 

AT  ION 
RED¬ 
UCTION 
POTEN¬ 

OA  Tf 

A  I  0 

(DEO,  Cl 

DEPTH 

(M) 

A  T  OWE 
(DEG  Cl 

SOLVED 

(MG/L> 

(UNI TSI 

(N1CP0- 

MMOSI 

TIAL 

(HV> 

At-0  .  1978 
l  1  ... 

.20 

„ 

„ 

u... 

?9.0 

1  .n 

20.8 

11.1 

9.0 

s8 

430 

n... 

-- 

2.0 

20.7 

11.1 

9.3 

S9 

JBO 

n... 

-  - 

3.0 

— 

— 

•  - 

-- 

-  - 

ii... 

-- 

A.O 

20 . 7 

11.2 

9.3 

S8 

IHO 

li... 

-- 

6.0 

20.3 

10.9 

9.6 

S8 

J70 

n... 

7.0 

1  A  ,  0 

7.8 

6.6 

SO 

4bS 

n... 

-  - 

8.0 

16.0 

7.7 

7.0 

so 

420 

n... 

-- 

9.0 

12.3 

7.8 

6.6 

44 

460 

n ... 

-  - 

io. n 

10.2 

6.6 

6.  a 

4S 

470 

n... 

-- 

12.n 

9.« 

b.  A 

6.6 

40 

4SS 

n... 

-  - 

16. n 

9.S 

2.3 

6.  A 

4S 

4bS 

n... 

-- 

17.n 

8. A 

2.2 

6.2 

4J 

470 

MflY 

CA.  .  . 

J4.0 

.?o 

18.  1 

7.9 

b.« 

S4 

4HS 

I'  A  .  .  . 

-- 

1.0 

-- 

-- 

-- 

-- 

-- 

"  A  .  .  . 

— 

2.0 

18.3 

7.8 

b.b 

S4 

Slo 

3A  ... 

-  - 

3.0 

-- 

-- 

-- 

-- 

-- 

"A  .  .  . 

-- 

A.O 

18.2 

7.7 

6.S 

S4 

sis 

OA.  .  . 

-- 

6.0 

18.2 

7.7 

^b 

sis 

UA.  .  . 

•  - 

8.0 

1  7.8 

6.6 

b.  1 

S? 

s?s 

OA.  .  . 

-  - 

io.o 

16.9 

5. A 

b.  1 

SS 

S  10 

0  A  .  .  . 

-- 

1  l.o 

IS. 7 

A. 6 

S.7 

S? 

470 

0  A  .  .  . 

-- 

12.0 

1  A. 8 

3.2 

s.r 

4H 

-- 

‘1 A  .  •  . 

13.0 

13.2 

2.2 

S.4 

43 

4bS 

Oa.  .  . 

-- 

1  A  .  0 

12.7 

2.0 

s.s 

42 

-- 

"A.  .  . 

16.0 

11. A 

1.0 

S.S 

4? 

-- 

OA.  .  . 

-  - 

l«.n 

10.6 

.1 

S.b 

S4 

440 

31... 

10.4 

.20 

2h.O 

10.8 

9.0 

7b 

4S0 

31... 

-• 

I.’ 

— 

-- 

-- 

-- 

— 

31... 

-- 

2.0 

26. S 

10.9 

9.1 

7b 

440 

31... 

•  - 

l.o 

A. 

— 

•• 

— 

-- 

11... 

-  - 

1.6 

-  - 

— 

-  - 

•  • 

-- 

11  ... 

•  - 

A.O 

22.0 

A  .  6 

b.4 

7b 

SbS 

3  1... 

-• 

6.0 

20.2 

2.9 

6*1 

7b 

S9U 

31... 

•  * 

8.0 

19. S 

3.0 

b.l 

7b 

609 

11  . . . 

-- 

10.0 

18.9 

2.1 

b.  1 

7b 

blO 

11... 

-  - 

12.0 

18.2 

.6 

b.O 

72 

620 

'1 . . . 

-  - 

1  A  ,  0 

17.5 

.2 

f)»o 

74 

620 

•  1  . . . 

-- 

16.0 

16.2 

.1 

b.  \ 

SO 

4bO 

)'  l  • 
10... 

l  V  fn 

£  “■*  •  0 

,2y 

2l.6 

8.8 

9.0 

b4 

4bS 

in. .. 

l.o 

-  - 

-- 

-- 

•  • 

in... 

-- 

2.0 

29.6 

8.  7 

9.0 

bS 

46S 

in... 

•• 

1.0 

29.2 

7.  1 

4.0 

bb 

soo 

in... 

A.  1 

28.  7 

S.9 

7.-> 

bS 

S 

in... 

-  “ 

S.o 

2m.a 

A.  1 

6.  7 

bS 

SbO 

10... 

-• 

6.0 

28.0 

2.2 

6.6 

bS 

S70 

10. .  . 

-• 

7.0 

26. S 

.1 

6.3 

b3 

S70 

1"... 

*• 

8.0 

2S.1 

.  1 

6.3 

67 

S70 

in... 

10. y 

23.3 

<•  1 

6.  3 

Sb 

2dO 

in... 

“  • 

12.o 

21.0 

<.  1 

6.  a 

1  h 

10... 

““ 

1  A  .  0 

1  9 . 5 

<.  1 

6.  a 

bO 

140 

1 0  .  .  . 

“* 

16.11 

1M.A 

<  .  1 

6.6 

7S 

.. 

in... 

-- 

1  H.n 

1  7.3 

«.l 

6.  7 

1  OS 

A' 

1<- . . . 

■*0 .0 

.20 

28.0 

9.1 

8.  1 

70 

A20 

1  *  . .  . 

l.o 

28.0 

9.  1 

6.  T 

70 

A20 

|6.  .  . 

-• 

2.0 

26.0 

6.9 

8.  3 

70 

A20 

IT... 

•• 

3,  0 

26.0 

8.6 

6.1 

6A 

•>  TO 

IT... 

•• 

A.O 

27. S 

S.A 

7.2 

68 

A  4(1 

16.  .  . 

-• 

S.O 

27.6 

A. 6 

6.  7 

70 

ASO 

I*.  .  . 

•• 

6.0 

27. n 

3.6 

6.6 

72 

A  50 

1  ►  .  .  . 

•• 

7  .  rt 

27.0 

A.O 

6.6 

72 

A6J 

16... 

•• 

8.9 

27.0 

2.  S 

6.3 

72 

*40 

1  6  .  .  . 

•  “ 

10.0 

26. S 

.5 

6.  1 

68 

A7« 

16... 

•• 

12.0 

e  a.S 

.2 

6.6 

68 

A  70 

1  6  .  .  . 

•• 

1  A. II 

2«.  o 

<.l 

6.0 

SA 

A60 

1  6  .  .  . 

•• 

16.0 

22. S 

«.  1 

6.  1 

108 

I  AO 

TRANS¬ 
PAR¬ 
ENCY 
(ST  CCHI 
DISK) 
(Ml 


LIGHT 
DEPTH 
TO  !» 
OF 

SURFACE 

LIGHT 

1FEEM 


LIGHT 
INCI¬ 
DENT 
PERCENT 
WtHAIN- 
ING  AT 
DEPTH 


I. 00 


3.00 


13 

2.0 

1.0 


1.20 


1.30 


<•.00 


1  .*>0 


A. 00 


23 

8.0 

3.0 

1.0 


28 

6.0 

2.0 

1.0 


29 

10 

3.0 

1.0 


1.20 


a. no 


33 

IS 

A.O 

1.0 
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01-15  (i>2  5J9  3o2)  Wcliadkee  Creek  at  State  Highway  2  38,  near  Abbottsford,  Ga .  ,  1978  and  1979 


Abbott st»rd ,  0*.,  197*  and  1979 


Cll-I  J 

Uj.'<19TI>2) 

Uahadkee 

Creek  at  State  Highway 

2i6,  near 

Abbotthford 

Ga . ,  19/d 

and  1979 

SPE¬ 

OXID¬ 

LIGHT 

LIGHT 

CIFIC 

ATION 

TRANS- 

DEPTH 

INCI¬ 

CON¬ 

9FU- 

HAM- 

TO  1* 

DENT 

- 

SAM¬ 

OxvGf M. 

DUCT - 

UCT ION 

F  NC  y 

OF 

PEHCFM 

ATU«*  • 

PLING 

TEMPE9- 

IMS' 

Prt 

ANCf 

POTEN¬ 

(SkCCHT 

SURFACE 

REMAIN¬ 

AfM 

Of  PTm 

AlU-iF. 

SCI  \l to 

(M1COO- 

TIAL 

0ISK1 

;  i  Ciht 

ING  AT 

DATF 

iDfG  C) 

(Ml 

.oeo  n 

(mi./l  1 

1 UM I TSI 

MhOS  1 

(MV) 

(M) 

<  FF  E  T  > 

OF  P  T  H 

SFP 

|F  ■  ■  t 

?0.0 

.20 

28.1 

5. A 

6.5 

72 

555 

1  •  30 

<•.00 

-- 

)H(  •  • 

-- 

1.1) 

-- 

-- 

-- 

-- 

-- 

IF... 

— 

2.0 

28.5 

S.  7 

6.8 

71 

555 

— 

— 

?0 

1  H.  .  . 

-- 

1.0 

-- 

-  - 

-  - 

-  - 

-- 

-- 

-- 

1  1 

18... 

-  - 

8.1) 

2-.. 8 

5.8 

6.8 

71 

550 

•  - 

-- 

1.0 

18... 

•  - 

A.O 

28.5 

5.8 

6.8 

71 

550 

-• 

-- 

18... 

-- 

8.0 

28.5 

5.8 

6.9 

71 

555 

-- 

- 

18... 

-- 

10.0 

28.5 

5.7 

6.8 

71 

555 

-- 

-- 

18... 

-- 

12.0 

28. S 

5.7 

6.8 

71 

560 

— 

-- 

-- 

1  8  .  .  . 

-  - 

18.0 

28.5 

5.7 

6.8 

71 

560 

-- 

•  - 

-- 

18... 

-- 

18.0 

28.2 

1.1 

6.0 

83 

215 

-- 

-- 

-- 

18... 

-  - 

18.0 

2  1.0 

.9 

6.2 

126 

150 

-- 

— 

-- 

OCT 

18... 

?*.o 

.20 

21.2 

6.5 

6.S 

68 

535 

I. BO 

-- 

ND 

18.  .  . 

•  • 

2.0 

20.8 

6.7 

6.5 

68 

580 

-- 

— 

•• 

1  8  .  .  . 

-- 

8.0 

20.0 

6.8 

6.5 

68 

580 

— 

-  - 

•- 

18... 

-- 

8.0 

20.0 

6.2 

6.8 

68 

585 

-- 

-- 

•• 

18... 

— 

8.0 

19.8 

6.2 

6.8 

70 

550 

— 

-- 

•- 

1  8  .  .  . 

— 

10.0 

19.8 

6.8 

6.8 

70 

550 

-- 

— 

-- 

18... 

-• 

12.0 

19.7 

6.8 

6.8 

70 

555 

-- 

-- 

18... 

— 

|8.0 

19.6 

6.1 

6.3 

70 

555 

-• 

-  - 

-  - 

18.  .  . 

-• 

16.0 

1 9 . 0 

8.6 

6.2 

69 

560 

-- 

-- 

— 

18... 

•• 

18.0 

18. S 

8.2 

6.2 

69 

550 

— 

-- 

-- 

Of  r 

11... 

20. S 

.20 

11.7 

7.8 

6.2 

58 

580 

1  .  IS 

3.00 

-- 

1 1 ... 

1.0 

-- 

-- 

-- 

-  - 

14 

II... 

2.0 

11.5 

7.2 

6.2 

59 

585 

11... 

3.0 

-«. 

«6  — 

-- 

-- 

-- 

•  •» 

1.0 

1 1 ... 

8.0 

11.8 

7.1 

6.1 

60 

585 

•  • 

11 ... 

6.0 

11.2 

6.9 

6.1 

63 

590 

«•  a* 

11... 

8.0 

11.1 

6.9 

6.1 

65 

590 

•  — 

1 1 ... 

10.0 

11.0 

6.B 

6.1 

66 

595 

•  • 

II... 

12.0 

10.6 

6.8 

6.1 

67 

595 

II... 

18.0 

10.2 

7.0 

6.1 

66 

595 

•  • 

1 1 ... 

16.0 

10.0 

7.2 

6.1 

67 

600 

1 1 ... 

-- 

1  7.0 

9.9 

7.2 

6.1 

67 

600 

•• 

•  • 

197 


C.I-2.5B  (02339402)  Chattahoochee  Klver  below  West  Point  Dan,  1978  and  1979 


TEMPER¬ 
ATURE  . 

SAM¬ 

PLING 

TEMPER¬ 

AIR 

DEPTH 

ATURE 

OATE 

(OEG  C> 

(Ml 

(DEG  C) 

APR  , 
OR... 

1978 

25.0 

.70 

17.1 

MAY 

01... 

22.0 

.70 

16.9 

01... 

27.0 

1.0 

16.1 

30... 

21.0 

.70 

21. S 

30... 

28.0 

1.0 

20. 5 

JUL 

09... 

29.2 

.70 

27.4 

10... 

30.0 

1.0 

22.8 

AUG 

13... 

29.7 

.70 

27.7 

14.  .  . 

26.0 

1.0 

26.4 

27... 

33.0 

.70 

27.5 

28... 

34.0 

1.0 

26.8 

OCT 

18... 

20. S 

.70 

20.0 

19... 

17.5 

1.0 

14. S 

NOW 

27... 

17.0 

.70 

16.3 

2»... 

1  3.0 

1.0 

16.5 

J»N  . 
22... 

1  779 

5.5 

1.0 

6.9 

19... 

17.2 

1.0 

12.0 

19... 

20.0 

.70 

13.8 

APN 

30... 

14,0 

1.0 

1  7.5 

v  A  Y 

02... 

14.5 

.70 

17.5 

JUN 

n... 

24.0 

.70 

25.5 

n... 

2d  ,  0 

23.0 

JUL 

23... 

31.0 

.70 

25.5 

23... 

25.0 

1.0 

23.6 

AUG 

20... 

31.5 

.70 

26.1 

20... 

33.4 

1.0 

25.6 

*FP 

14... 

23.0 

.70 

25.7 

17... 

19.0 

1.0 

24.4 

OCT 

14.  .  . 

21,0 

.70 

20.  « 

SPE¬ 

OX  10- 

CIFIC 

A  7  ION 

con¬ 

RED¬ 

OXYGEN. 

duct¬ 

UCTION 

DIS¬ 

PM 

ance 

POTEN¬ 

SOLVED 

(MICRO- 

TIAL 

(MG  20 

(UNITS) 

MHOS) 

(MV) 

11.1 

8.1 

54 

515 

8.9 

_  _ 

56 

.. 

6.1 

6.2 

55 

435 

S.3 

6.8 

53 

355 

1.6 

6.1 

51 

470 

4.9 

6.8 

63 

395 

2.3 

6.6 

68 

380 

4.4 

7.0 

76 

330 

3.1 

6.4 

72 

530 

4.2 

6.7 

67 

560 

2.6 

6.6 

67 

540 

6.3 

6.7 

64 

580 

6.S 

6.6 

64 

605 

4.6 

6.4 

62 

540 

6.S 

7.2 

60 

555 

9.9 

6.7 

76 

5)0 

6.7 

6.4 

55 

600 

9.3 

6.3 

5) 

580 

7.0 

6.0 

4% 

650 

7.1 

5.4 

45 

6  75 

7.6 

6.4 

53 

600 

6.3 

6.4 

53 

470 

4.9 

6.3 

60 

395 

2.1 

6.  3 

70 

4  70 

3.1 

6.3 

73 

270 

3.2 

6.6 

70 

190 

6.7 

6.4 

75 

5  75 

4.6 

6.6 

73 

425 

7.3 

6.4 

69 

590 

2 


CII-UIA  (d,!J3960U) 

Chat  tahoucht'c  Mver 

at  West 

f’olnt  ,  On  . , 

1978  and  1 979 

TEMPER¬ 

SAM¬ 

OXTGEN. 

SPEt 

CIEIC 

CON¬ 

DUCT¬ 

OAID- 

AT10N 

RED¬ 

UCTION 

ATURE. 

A  IS 

PLING 

depin 

TEMPER¬ 

ATURE 

DIS¬ 

SOLVED 

PH 

ANCE 

IMICS0- 

POTEN¬ 

TIAL 

DATE 

(DEG  Cl 

1978 

(Ml 

(DEG  C) 

(MG/L I 

IUNITSI 

MHQSI 

(MVI 

09... 

36.0 

.70 

18.0 

10.0 

7.1 

57 

540 

13... 

16.0 

1.0 

16.4 

8.3 

6.3 

61 

490 

MAY 

01... 

37.0 

1.0 

16.1 

6.3 

5.7 

51 

450 

14. . . 

37.0 

.70 

30.6 

8.3 

5.4 

58 

645 

30  .  .  . 

31.6 

.70 

31.7 

6.3 

6.4 

64 

446 

30... 

38.0 

1.0 

19.3 

3.0 

5.5 

54 

495 

JUL 

09... 

37.0 

.70 

38.0 

3.3 

6.9 

60 

500 

10... 

30.0 

1.0 

33.0 

3.0 

6.4 

68 

180 

A' »G 

13... 

38.6 

.70 

36.6 

6.0 

7.0 

67 

330 

1 9  •  .  « 

37.0 

1.0 

35.6 

3.0 

6.3 

74 

460 

3  7... 

33.0 

.70 

37.8 

5.3 
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APPENDIX  C-2 


Graphs  showing  variations  In  water-quality  on-slte  measurements  with  reservoir 
depth  at  stations  in  West  Point  Reservoir,  April  1 978-December  1979 

[Water  temperature,  specific  conductance,  oxidation-reduction 
potential,  dissolved  oxygen,  and  pH] 
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Physical  measurements  and  chemical  concentrations  in  West  Point  Reservoir  and 
the  Chattahoochee  River  below  West  Point  Dam,  April  1978-Deceraber  1979 
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total;  color;  alkalinity;  carbon  dioxide;  bicarbonate; 
sulfate,  dissolved;  and  sulfide,  total] 
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APPENDIX  C-5 


Graphs  showing  variations  in  residue  concentration  with  reservoir  depth 
at  stations  in  West  Point  Reservoir,  April  1 978-December  1979 
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LaGrange,  Ga.,  1978  and  1979 . 

Chattahoochee  River  (city  of  LaGrange  intake)  near 

LaGrange,  Ga.,  1978  and  1979 . 

Chattahoochee  River  at  State  Highway  701,  near 

Abbottsford,  Ga.,  1978  and  1979 . 

Chattahoochee  River  below  coffer  dam,  above  West 

Point  Dam,  1978  and  1979 . 

Yellowjacket  Creek  at  Cameron  Mill  Road,  near 

LaGrange,  Ga.,  1978  and  1979 . 

Wehadkee  Creek  at  State  Highway  238,  near  Abbotts¬ 
ford,  Ga.,  1978  and  1979 . 
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APPENDIX  C-6 


Isopleths  showing  longitudinal  variations  in  residue  concentrations  in 
West  Point  Reservoir,  April  1 978-December  1979 


Residue,  nonf ilterable ,  total,  April-August  1978.... 
Residue,  nonfilterable,  total,  August  1978-June  1979 
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Residue,  filterable,  total,  April-August  1978 . . 
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Residue,  filterable,  total,  July-Septeraber  1979 . 
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APPENDIX  07 


Nutrienc  concentrat ions  in  West  Point  Reservoir  and  the  Chattahoochee  River 
below  West  Point  Dam,  April  1 978-December  1979 

[Phosphorus,  total;  phosphorus,  orthophosphate,  dissolved;  nitrogen, 
total;  nitrogen,  nitrite  plus  nitrate,  total;  nitrogen,  ammonia; 
nitrogen,  organic,  total;  nitrogen,  Kjeldahl,  total;  carbon, 
organic,  total;  and  carbon,  organic,  dissolved] 
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.02 

.2S 

•  2  7 

.4  1 

S.8 

2.6 

22... 

4.0 

.0/0 

.00 

.2* 

.14 

.21 

.46 

,  64 

1.4 

3.3 

22... 

0.4 

.030 

.00 

.2/ 

.91 

.l» 

•  SN 

•  8S 

i.s 

J.S 

22... 

IN.O 

•  090 

.40 

.  12 

.66 

.2S 

.41 

1./ 

2.4 

2.9 

SfP 

IN... 

.20 

.0*0 

.40 

.46 

.1* 

,J* 

•  S2 

.44 

S.Y 

2.2 

IN... 

2.0 

.0*0 

.00 

.9* 

.16 

.  I* 

.SO 

•  4* 

4,6 

2.5 

IN.  .. 

*.4 

.0*0 

.00 

.46 

.IN 

.37 

.ss 

1.0 

S.I 

4  ,  S 

IN... 

N.O 

•  OSO 

.00 

.46 

.20 

.31 

•  SI 

.94 

4.S 

2.4 

IN... 

|4.0 

.020 

.60 

.46 

.21 

>0 

.61 

1.1 

s.s 

4,6 

rtf » 

IN... 

.24 

•  OSO 

.01 

.s» 

•  09 

.  16 

.40 

•  94 

3.0 

3.0 

IS... 

16.0 

.000 

•  4| 

.  66 

.14 

.32 

•  46 

I.l 

2.» 

2.1 

me 

1 1... 

.20 

•  1  16 

.00 

.S3 

.27 

.Jl 

.44 

1./ 

2.4 

2.8 

13... 

16.0 

.120 

.48 

.47 

.?n 

./ 0 

•  4* 

I.l 

2.2 

2.2 
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I 

i  ;»>•» Hiv«r  aeljw  cutter  J-™ ,  ..  »t  Point  :'io.  I9’U  und  !9'-t  -4 

A 

phOS-  4|TR0- 

PhURUS,  KlfftO-  MTHO-  MIRQ-  GEN*  AM*  CARSON* 

P..OS-  ORTHO*  GEN*  GCN*  GEN.  NONIA  •  N1TRO-  CAMON.  ORGANIC  „ 

S**>-  P**ORi»S.  OIS-  N0?*N03  AHMONI*  ORGANIC  ONGANIC  GCN*  ORGANIC  OIS- 


et  |Nfi 

TOTAL 

sot  VED 

TOTAt 

total 

TOTAL 

Of  P  1  H 

(*»G/l 

IMG/l 

i*G2L 

IMG/ 

IMG/L 

■  AIT 

■“» 

AS  Pi 

AS 

AS  Nl 

AS  ' 

AS  Ml 

«uO  . 

K.. 

i  si  ra 

.20 

.OnO 

.00 

•  03 

.52 

10.. 

2.0 

.QnO 

.01 

.23 

.OS 

.N6 

in.. 

N.O 

.OJO 

.01 

.36 

.10 

•  20 

in.. 

n.o 

.020 

.01 

.48 

.11 

.17 

to.. 

16.0 

.060 

.02 

.  >2 

.12 

.  17 

M*  * 

u.« 

.20 

.OnO 

•  On 

.07 

.29 

In.  . 

2.0 

.010 

.0) 

•  - 

.07 

.30 

U.. 

N.O 

.010 

.01 

-- 

.07 

.NO 

In.  . 

«  .  0 

.010 

.01 

— 

.10 

.In 

In.  . 

16.0 

.0  10 

.03 

-- 

.10 

.  IN 

41.. 

.?n 

.020 

.00 

-- 

.01 

.  35 

31.. 

2.0 

.020 

.no 

»- 

.00 

.NO 

11.. 

N.O 

.020 

.00 

-- 

•  On 

.27 

31  .. 

N.O 

.020 

.02 

— 

.10 

.23 

It.. 

|N.O 

.OnO 

.02 

— 

.00 

•  25 

in.. 

.20 

.010 

.01 

.ON 

-- 

in.. 

2.0 

.010 

.01 

-- 

.00 

.32 

in.. 

N.O 

.010 

.01 

— 

.03 

-- 

in.. 

4.0 

.010 

.01 

-- 

.20 

— 

in.. 

IN.O 

.  ONO 

,06 

-- 

•  SO 

•- 

a-jG 

in.  . 

.20 

.010 

.00 

-• 

.OS 

•  SO 

IN.., 

2.0 

.oso 

.00 

•• 

.OS 

.03 

In.  . 

N.O 

.010 

.01 

-- 

•  OS 

1.0 

In.  , 

A.O 

.0)0 

.00 

-- 

.17 

.39 

In.. 

16.0 

.OnO 

.01 

•• 

.75 

•  nS 

in. . 

.20 

.0)0 

.00 

— 

.00 

.31 

30 . . 

2.0 

.010 

.00 

•- 

.00 

.20 

JO.  . 

N.O 

.010 

.00 

•• 

.00 

.23 

JO.. 

N.O 

.020 

.00 

*- 

.12 

.10 

in. . 

16.0 

.OSO 

.00 

-- 

•  2n 

.25 

OCT 

IN.  . 

.20 

.030 

.03 

.47 

•  16 

.22 

16.. 

2.0 

.020 

.02 

.37 

.17 

.32 

16.. 

N.O 

.0  30 

.03 

.37 

.16 

.34 

IN.. 

A.O 

.020 

.01 

.37 

•  16 

.27 

16. . 

1N.0 

.020 

.00 

.TS 

.23 

.31 

NOV 

<*0  • . 

.  .20 

.020 

.02 

.66 

.16 

.22 

2A.. 

.  1  N  .  0 

.030 

.00 

.60 

•  IN 

.2N 

IAN  . 

22.. 

l-  '4 

.  .20 

.060 

.03 

.An 

.23 

.05 

2?.. 

.  is.o 

.060 

.0  1 

.An 

.23 

.1 

/o. . 

.  .20 

.040 

.02 

•  /6 

.02 

.  46 

2n.. 

.  16. ft 

.066 

.On 

v  N 

.IN 

.22 

-A  T 

<li  . 

.  .20 

.ONO 

.00 

.21 

.01 

.NS 

n  1  • 

.  2.n 

.OnO 

.60 

.20 

.01 

.nS 

n  1 . 

.  N  .0 

.OnO 

.no 

.  2H 

.01 

.SO 

•Jl . 

.  *.n 

.osn 

.*2 

.20 

.0- 

.22 

01. 

•  1  N.l> 

■  OnO 

.02 

..*0 

.04 

.16 

>1. 

.  20. w 

.ONO 

.01 

.10 

.22 

•l  N 

1  N  . 

.  .20 

.010 

.00 

.11 

.00 

•  AT 

In. 

.  2.0 

.030 

.00 

.11 

.00 

.41 

1  N  , 

.  N.O 

.0  10 

.00 

.11 

.00 

.42 

.  “.n 

.020 

.00 

.  1 1 

.00 

.42 

In  . 

.  16.0 

.020 

.00 

•  n2 

•  on 

.IS 

In  . 

.  20.0 

.OnO 

.00 

.33 

.IS 

.11 

i*  1 

i* . 

.  .2" 

.mo 

.00 

.IT 

.12 

.Sn 

/N  . 

.  2.0 

.020 

.00 

.On 

.01 

.«2 

24. 

.  N.O 

.010 

.no 

.06 

.02 

.  JA 

24. 

*.n 

.010 

.00 

•  2N 

.1» 

.16 

24. 

.  16.0 

.070 

.On 

.01 

.62 

.19 

24  . 

.  20.0 

.  1  JO 

.10 

.02 

.AN 

.  16 

•ir. 

/» . 

.  .20 

.Oin 

.00 

.00 

.00 

.17 

21  . 

.  2.0 

.0*6 

.<>1 

.00 

.00 

.14 

21  . 

.  N.O 

.0|O 

,u9 

.01 

.0? 

.2a 

21  . 

.  *'0 

.010 

.‘•0 

.00 

.OS 

•  10 

21 . 

.  16.0 

•  OnO 

.00 

,os 

.62 

.**9 

21. 

.  20.0 

•  040 

.OS 

.00 

•  A  A 

.4? 

l». 

.  .20 

.020 

.00 

.06 

.11 

.NS 

1*. 

.  2.0 

.OK 

.00 

.06 

.13 

•  S2 

IT. 

.  N.O 

.010 

.00 

.06 

.12 

,  *»N 

IT. 

.  H.O 

.020 

.00 

.06 

.1  3 

•  Nl 

IT. 

.  16.0 

.060 

.f  0 

,06 

.90 

.40 

IT. 

.  20.0 

.060 

.CO 

.On 

.06 

.  IN 

or! 

is., 

.  .20 

.020 

.00 

*S2 

.02 

.22 

IN., 

.  2.0 

.020 

.00 

.52 

.ON 

.40 

IS., 

.  N.ll 

.020 

.00 

.Sn 

•  ON 

.24 

IN. 

.  *.n 

.020 

.00 

.62 

.ON 

.27 

IN. 

.  |N.0 

.0  in 

.00 

.54 

.66 

.27 

IN. 

.  20.0 

.  •»*»') 

.(•1 

.ON 

.  1  * 

.  n6 

Of 

10.. 

..  .20 

.OnO 

.0  ) 

•  S2 

,  0*4 

.66 

in., 

. .  |«i  (1 

.0-0 

.jc 

.*« 

.1  1 

.41 

TOTAL 

TOTAL 

TOTAL 

SOL  VtO 

IMG/L 

1MG/L 

IMG/L 

IMG/L 

l 

AS  Ml 

AS  Nl 

AS  C) 

AS  Cl 

m 

•  >S 

5.7 

3.9 

w 

•  SI 

•  7n 

N.O 

6.7 

.30 

.  ?N 

S.N 

3.9 

■  2A 

.  76 

N.N 

2.9 

.24 

.01 

N.4 

3.2 

.36 

__ 

6.6 

4.3 

.nS 

— 

7.6 

6.7 

•  n7 

— 

12 

2*0 

•  2n 

— 

7.7 

5.0 

m , 

.33 

-- 

6.3 

5.6 

.  36 

-- 

7.0 

5.6 

B 

•  NO 

-- 

S.l 

5.0 

.31 

— 

S,  6 

1.0 

.33 

— 

3.S 

2.7 

.33 

— 

10 

5.3 

*. 

__ 

.. 

2.7 

2.4 

•  32 

— 

4.0 

3.2 

•• 

t.O 

1.7 

•  - 

2.7 

2.0 

— 

— 

2.S 

1.7 

.63 

__ 

16 

6.1 

B 

.00 

mm 

9.4 

9.4 

1  .1 

mm 

7.4 

T.  3 

V 

.56 

mm 

6.2 

6.2 

1.2 

-- 

4.1 

2.6 

.31 

rnm 

9.N 

3.1 

.20 

mm 

5.6 

5.0 

.23 

mm 

7 .5 

2.9 

.30 

mm 

17 

3.0 

.N9 

“■ 

7.1 

6.9 

.30 

.75 

N.S 

4.5 

.49 

•  OA 

3.5 

3.2 

m 

.50 

.07 

7.S 

7.5 

m 

.43 

•  oo 

4.9 

3.4 

•  SN 

1.3 

4.4 

4.3 

.30 

1.1 

3.S 

3.5 

.30 

1.1 

N.l 

2.3 

.20 

1.1 

6.2 

6.2 

.44 

1.2 

2.7 

2.6 

.40 

.  74 

6.  1 

6.3 

•  46 

.02 

6.2 

6.2 

m 

.59 

.  7! 

b  •  6 

6.6 

m 

•  46 

.66 

a.  s 

5.0 

.51 

.  74 

«.  .  N 

1.6 

.40 

.54 

4. a 

6.2 

.25 

.55 

6.4 

N.N 

.42 

.6  J 

5.6 

3.6 

.07 

.40 

4.0 

1.0 

•  41 

.42 

N.O 

2.3 

•  42 

.44 

4.4 

2.4 

.  42 

.43 

4.7 

4.7 

.23 

•  66 

2.1 

2.0 

ft 

.26 

.59 

4.2 

2.1 

9 

.66 

•  MJ 

4.5 

2.6 

.44 

.44 

4.4 

2.0 

•  NO 

.46 

N.S 

3.0 

.44 

.57 

4.4 

2.3 

.01 

.02 

4.2 

2.5 

1.2 

1.2 

4.5 

2.6 

.17 

.17 

5.7 

»,N 

.14 

.14 

3.2 

3.0 

.40 

.31 

4.1 

N.| 

.24 

.2  1 

4.5 

N.S 

1.  1 

1  .2 

5.6 

4.2 

1  .2 

1  .2 

4.4 

2.1 

.56 

.62 

-- 

6.0 

- 

.65 

.71 

2.4 

2.5 

.5# 

.62 

2.5 

2.5 

•  SN 

.60 

6.2 

*.? 

1.1 

1.2 

2.4 

2.2 

1.2 

1.  J 

4.  J 

2.5 

.24 

.  76 

4.1 

J.l 

.  44 

.  06 

2.  7 

2.0 

.44 

•  07 

2.2 

2.2 

9 

.  II 

.Ol 

l.N 

1.6 

.  J6 

•  4N 

2.9 

1.7 

.64 

1 . 4 

2.2 

2.2 

.  75 

1.  1 

N.N 

2.6 

.42 

l.N 

2.4 

2.  1 

| 
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PHOS- 

*.  I  'ir- 

PhO«US, 

•II  TBO- 

MTHO- 

si roo- 

01  0,  AM. 

CARHON. 

PHOS¬ 

OHTmO. 

G£N. 

Gf  N* 

GCN, 

MO', 'A 

Nl  T«0- 

CAftPON* 

OMGAMIC 

SAM¬ 

PHORUS. 

OIS- 

N0?*N03 

AMMONIA 

OPGAMC 

cj»Ga m  - 

GCN, 

ORGANIC 

OIS- 

PLING 

total 

S0LV£r' 

TOTAL 

total 

total 

Ti.- 

TOTAL 

TOTAL 

SOLVCO 

OfPTM 

<**0/L 

<NG/L 

14G/L 

1MO/L 

(MG/L 

'*c. 

(MG/L 

(MG/L 

l  MG/L 

OAl« 

("I 

AS  PI 

AS  PI 

AS  SI 

AS  SI 

AS  41 

AS  >, 

AS  Ml 

AS  Cl 

AS  Ct 

APR  • 

1970 

IT... 

.20 

,030 

.03 

-- 

.01 

,S9 

•  S7 

— 

9.9 

2.0 

1  7... 

2.0 

.030 

.02 

•  • 

.01 

.94 

,6S 

-- 

4.7 

3.0 

IT.,  . 

4.0 

.040 

.01 

-- 

.19 

.34 

,S0 

-• 

3.9 

3.7 

»7... 

9.0 

,090 

•  OS 

•• 

.21 

.23 

.44 

•• 

4.0 

2.4 

PS* 

0?, 

.20 

,0  30 

.01 

.29 

.02 

.31 

,4(1 

.90 

4.0 

4.4 

«... 

2.0 

.030 

.01 

.29 

.02 

,h7 

•  4  A 

.TS 

0.0 

S.4 

n?.,. 

4.0 

.030 

.00 

.32 

•  13 

.31 

.44 

.79 

r,r 

s.o 

0?... 

•.0 

.090 

.02 

.S3 

•  24 

.23 

.47 

1.0 

S.4 

3.2 

JUN 

os... 

.20 

•  020 

.01 

-• 

•  0) 

.40 

.SO 

-- 

9.3 

S.7 

ns... 

2.0 

•  010 

.00 

-  - 

,00 

.47 

.47 

•  • 

9.9 

S.4 

os... 

4.0 

•  010 

.01 

•• 

.17 

.33 

.SO 

-- 

4.1 

7.0 

ns... 

M.L 

A.O 

•  010 

.00 

•* 

.19 

.24 

.40 

*• 

4.3 

3.4 

1 2... 

.20 

.020 

.00 

— 

.01 

.39 

.37 

-- 

0.1 

4.4 

1?... 

2.0 

•  020 

.01 

-- 

.01 

.4) 

.42 

-  - 

9.0 

4.3 

12... 

4.0 

•  020 

.01 

-- 

.02 

.40 

.42 

-- 

4.0 

3.1 

12... 

9.0 

•  010 

.00 

-- 

,3S 

.19 

.S3 

-- 

3.9 

3.0 

1?... 

13.0 

•  ISO 

.IS 

-- 

1,4 

.10 

1.7 

-- 

9.2 

S.9 

AbO 

IS... 

.20 

0  10 

,00 

-- 

.00 

1.0 

1.0 

-- 

S.l 

4.2 

IS... 

2.0 

.040 

-- 

•• 

.01 

.  19 

.37 

-- 

0.0 

3.0 

is... 

4.0 

.020 

.00 

-- 

.21 

.43 

.94 

-- 

2.0 

2.3 

IS... 

9.0 

.060 

.OS 

-- 

.26 

•  2S 

.SI 

— 

9.0 

2.  7 

IS... 

12.0 

•  240 

.20 

-- 

2.9 

.00 

;-9 

— 

S.2 

4.4 

?•. .. 

•  20 

,030 

.00 

-- 

.01 

.S3 

•  S4 

-- 

11 

9.7 

2.0 

,030 

.00 

-- 

.01 

•  39 

.40 

— 

7.  7 

7.7 

>H... 

4.0 

.020 

.01 

-- 

.01 

.JS 

•  39 

•• 

S.l 

3.4 

2*... 

•.0 

•  010 

.01 

•- 

.47 

.00 

.47 

-- 

11 

S.9 

?n... 

Gf  T 

.270 

.  14 

— 

2,0 

.10 

•• 

•• 

20 

11 

IT... 

**  .20 

.030 

.02 

.99 

•  2S 

.19 

.44 

1.1 

7.0 

2.7 

IT... 

"  •  *.» 

,0  30 

.01 

.79 

.22 

.37 

.  S4 

1.) 

9.4 

9.4 

IT... 

4.0 

,040 

.0% 

.  77 

.23 

.10 

.41 

1.2 

4.4 

2.S 

IT... 

..  9.0 

,040 

.01 

.77 

.2) 

.29 

«S2 

1.3 

9.2 

4.1 

nOv 

29... 

.20 

,030 

.01 

.91 

•  17 

.26 

.4) 

1.0 

2.9 

1.9 

?•... 

7.0 

,010 

.03 

.92 

.IS 

.27 

.42 

1.0 

6.1 

4.1 

JAN  . 

197V 

23... 

.20 

.040 

.00 

.49 

.IS 

•  13 

.20 

.74 

4.2 

4.2 

23... 

11.0 

.030 

.01 

.4) 

.12 

.21 

•  33 

.79 

2.0 

2.0 

MAP 

2.  ... 

.20 

.070 

.00 

.34 

.01 

.40 

.47 

•  PI 

S.9 

S.O 

21... 

•••* 

11.0 

.070 

.00 

.20 

•  2S 

.22 

.4  7 

.?S 

s.o 

S.O 

ni... 

.20 

.oso 

.00 

•  11 

.01 

•  4) 

.47 

•  S3 

9.0 

9.2 

01... 

2.) 

.oso 

.00 

.13 

.03 

.19 

.22 

.  3S 

4.9 

4.0 

01... 

4.0 

.070 

.02 

.29 

.10 

.IS 

•  2S 

.S4 

3.9 

3.9 

9.0 

,070 

.03 

.JS 

.12 

.24 

.39 

•  71 

3.2 

3.2 

01... 

12.0 

.070 

.01 

.14 

.33 

.14 

.47 

.91 

11 

9.2 

JbN 

12... 

.20 

.010 

•  02 

.03 

.00 

.4* 

*4S 

*49 

4.2 

4.2 

12... 

2.0 

,010 

.00 

.04 

.00 

.49 

.49 

.SO 

4.3 

2.9 

12... 

‘..0 

.030 

.00 

.07 

.01 

.43 

.44 

•  SI 

4.7 

2.4 

12... 

**.0 

.090 

.03- 

•  SO 

.20 

.27 

.47 

1.0 

2.7 

2.4 

12... 

{2.0 

.110 

.09 

•  00 

.79 

.22 

1.0 

1,0 

3.0 

2.9 

.ILL 

2S. .  • 

.20 

.040 

.00 

.14 

.0) 

.41 

.4. 

•  SM 

4.2 

3.2 

2S... 

2.0 

.030 

.01 

•  19 

.02 

.44 

.44 

.9? 

4.4 

2.4 

2S... 

4.0 

.020 

.00 

•  S3 

•  21 

.JO 

.yi 

1.1 

2.7 

2.0 

2S... 

4.0 

.020 

.01 

.19 

.29 

.19 

.47 

.99 

2.2 

2.0 

2S... 

12.0 

.170 

•  12 

.02 

1.3 

•  40 

1.9 

1.9 

4.0 

3.2 

IIT. 

22... 

.20 

•  020 

.00 

.01 

.01 

.19 

.19 

.20 

3.9 

2.0 

22... 

2.0 

.0)0 

.00 

.01 

.01 

.09 

.09 

.10 

4.9 

4.0 

22... 

4.0 

.020 

.00 

.os 

.09 

.22 

.31 

.39 

4.3 

4.3 

22... 

9.0 

.OSO 

.02 

.00 

•  93 

.01 

.94 

*94 

3.3 

3.2 

22... 

12.0 

.220 

.IS 

•  00 

2.0 

.10 

2.1 

2,1 

S.2 

4.S 

s«  •» 

19... 

.20 

.0  10 

.00 

.32 

.11 

.4| 

•  S2 

,04 

9.2 

2.7 

19... 

2.0 

.010 

.00 

.32 

•  13 

.10 

.23 

•  ss 

9.9 

2.1 

19... 

4.0 

.020 

.00 

.33 

.  14 

•  10 

.24 

•  S  7 

3.0 

2.2 

19... 

9.0 

.0  JO 

.00 

.  JS 

.  IH 

.32 

.SO 

•  PS 

S.2 

S.O 

12.0 

.140 

.10 

.02 

2.2 

.40 

3.1 

3.1 

19 

9.9 

nr  t 

I*... 

.20 

.040 

.00 

.42 

.09 

•  JS 

.43 

.os 

3.  3 

1.1 

is... 

occ 

12.0 

.070 

.02 

.61 

.19 

.23 

.39 

1.0 

2.1 

2.7 

12... 

.20 

.040 

.00 

.23 

.29 

.27 

•  S3 

.79 

3.9 

3.9 

12... 

11.0 

.120 

.00 

.09 

•  2T 

.21 

.40 

1.3 

2.3 

2.3 
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CH  -04  (u23i9J5u)  Wehadkee  Creek  at  Scare  Highway  244,  near  Abbottslord ,  Ga .  ,  1978  and  1979 


I.ATf 

SAM¬ 

PLING 

Of  PTh 
(Ml 

PHOS¬ 

PHORUS. 

total 

(mG/L 

AS  P) 

PHOS¬ 

PHORUS. 

ORThO. 

01S- 

SOLVEO 

(MG/L 

AS  »l 

Nl 190- 
GEN. 
N02»N0J 
TOTAL 
(MG/L 

AS  Nl 

nitro¬ 

gen. 

ammonia 

TOTAL 

(MG/L 

AS  Nl 

NIT  90- 
GEN. 
ORGANIC 
TOTAL 
(MG/L 

AS  N) 

•81'- 

Gf'.  A»- 
V0‘.  !  *3  + 
CSGAN 1 C 

CVG  /  - 
AS  -O 

nitro¬ 

gen. 

total 

(MG/L 

AS  Nl 

CARBON. 

ORGANIC 

TOTAL 

(MG/L 

AS  Cl 

CARBON. 

ORGANIC 

DIS¬ 

SOLVED 

(MG/L 

AS  Cl 

OCT  .  1978 

18...  .20 
1«...  2.0 

IP...  8.0 

.080 

.000 

.oso 

.32 

.00 

.01 

.00 

.02 

.00 

.06 

.06 

.07 

— 

— 

— 

8.9 
6. ft 

1  1 

5.1 
3.6 
5. a 

NOV 

2«... 
28.  .  . 

.?0 

4.0 

.080 

.020 

.08 

.01 

.13 

.12 

.30 
.  30 

.33 
.  31 

.63 

.61 

.76 

.73 

2.  7 
2.S 

2.6 

2.5 

P4N  .  1979 

23.. .  .20 

27.. .  - . 0 

— 

.01 

.01 

.28 

.28 

.12 

.11 

_ 

— 

5.2 

3.S 

3.9 

3.5 

^0.  •  . 
30,  . . 

.20 

8.0 

— 

.01 

.01 

.18 

.lb 

.03 

.06 

— 

— 

5.3 

8.7 

8.0 

8.7 

APP 

-10.., 
JO... 
JO.. . 
10..  • 

.20 

2.0 

8.0 

>-.0 

.01 

.02 

.02 

.03 

.08 

.08 

.07 

.10 

.01 

.02 

.OS 

.10 

-- 

— 

— 

5.8 
8.6 

8.8 

8.8 

P.2 

U»*i 

l** « . . 

1  4  • . . 

1  *•  # . . 

1 . 

.20 
2.0 
« .  >' 
8.0 

-- 

.no 

.no 

.00 

.00 

.00 

.00 

.os 

.0(1 

.01 
.0  1 
.03 
.  1  7 

— 

— 

— 

3.3 

8.2 

2.5 

3.0 

3.3 
8.2 
2.5 
2.  7 

J'.L 

?s... 
as... 
as. .. 

.20 

2.0 

-.0 

“.0 

— 

.01 

.00 

.00 

.01 

.01 

.01 

.00 

.0. 

.00 

.01 

.18 

.02 

.  39 
.82 
.62 
.38 

.39 

.*3 

.HO 

.36 

.80 

.88 

.HO 

.80 

3.8 

3.9 
3.7 
8.0 

3.8 

3.9 

3.7 

2.8 

Arr, 

*1  ... 
t\  .  .. 
ai... 
d\  ... 

.20 

2.0 

8.0 

8.0 

.00 

.00 

.02 

.01 

.01 

.00 

.00 

.on 

.00 

.01 

.01 

.6? 

— 

— 

— 

8.2 

8.9 

11 

8.0 

8.2 

3.1 

2.3 

2.8 

<>  P 

1  ^  •  •  • 

1  u  •  .  . 

1  H  .  «  « 

1  *  •  .  • 

.20 

2.0 

8.0 

8.0 

-- 

.no 

.no 

.00 

.00 

.01 

.01 

.02 

.00 

.  is 
.  1 1 
.1“ 
.08 

— 

ii 

6.V 

5.2 

7.0 

15 

3.0 

3.2 

s.O 

2.5 

nr  t 

1*. . . 

1  * « . . 

.20 

8.0 

:: 

.00 
.  uO 

.06 

.06 

.08 

.06 

— 

-- 

-- 

8.2 

3.2 

1.7 

:..o 

oec 

li*. • 
ii... 

.20 

8.0 

-- 

.00 

.00 

.  0* 
.07 

.08 

.08 

— 

— 

— 

8.2 

2.9 

2.3 

2.5 

•T-j 

« 


i 


< 


< 


i 
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rtl-i)  (j'ii'fitJ)  t.K*i*dk*i;  LrcVk  -It  'Ugjiwa,  l  Jo,  neat  Algiintufi, 


AMMOMA  OPGANlC 


NJTHO-  CAH&ON, 
C*{*.  0»&»HK 

TOTAL  TOTAL 

mo/i  «m6/l 

AS  Nt  AS  Cl 


APB  t 

U.. 

11... 

1970 

1.0 

16.0 

.040 

,010 

.00 

,00 

.30 

.09 

.09 

.47 

.!«* 

.66 

.23 

.  S  J 

6.  7 

4.0 

4.0 

3.3 

MAY 

"4., 
Oi.  .  , 
0<..  , 
04.  , 
"4.  , 

31.. 
31  .. 

31.. 

31., 
1|.. 

.20 

2,. 

4.0 

4,0 

16.0 

,20 

2,0 

4.0 

4,0 

16,0 

.020 
,020 
,040 
.020 
,040 
.020 
.020 
,0  30 
.040 

.0  in 

,00 

.00 

.04 

.02 

."2 

.00 

.00 

.no 

.01 

.00 

II 

.09 
.04 
.04 
.1  1 
.16 
.01 
.00 
.0* 

.14 

.17 

.19 

.27 

.2) 

.23 

.16 

.69 

.  37 
.  JS 
.  to 
.  10 

.2»» 

.36 
.29 
.  J6 
•  32 

.so 

.  i  7 
.44 
.46 
,4  7 

*• 

0.0 

7.  J 

6.  L 

7.4 

7.1 

6.7 

7.0 

12 

7.1 

3.4 

3.  7 

4.  » 

4.1 
6.0 

6.1 
6.0 

5.4 

6.0 

2 .  S 

1.4 

Ji  l 

to,  . 
in., 
to.. 

.20 

2.0 

•*,0 

,020 

.010 

.020 

.00 

.01 

.02 

,21 

.  39 

.00 

.04 

.02 

.41 

.  2ft 

.  *3 

.41 

.32 

.42 

•  62 

.41 

S.U 

S .  2 

2.9 
i  Q 

*.2 

4.2 

2.7 

7.4 

in.. 

4,0 

,0(0 

,on 

•“ 

«  33 

3.6 

3.0 

in, , 

1  6  »  0 

.020 

."2 

.  36 

ii. r, 

14.  . 
If. . 
16.. 
16.  . 
16.  . 
?A,  . 
2*. . 
r*.  . 
/«., 
2«.. 

.20 

2.0 

4.0 

rl.O 

16.0 

.20 

2.0 

4 . 0 

A  .0 
)*.D 

.020 

.020 

.010 

.020 

,oso 

.020 

.020 

.020 

,010 

,040 

.00 

.00 

.00 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.... 

.04 
.0  3 
.01 
*  IP 
,  9S 
.00 
.00 
.01 
.11 
.29 

.44 
.92 
.  14 
.29 
.  4  S 
•  42 
.26 
.  14 
.  (9 
.02 

.  S2 
.SS 
.  JS 

,4» 

1  .4 
.42 
.26 
.  JS 
.  30 
.31 

а. t- 
9.  > 

4.6 

б. 9 

9.6 

9.4 

1  1 

1  7 

0.4 

14 

A. 6 
7.0 

4.6 
6.0 

6.7 

3.4 
7.6 

3.5 
ft. 4 
2.9 

orr 
16., 
16,  , 
16.  . 
1 6  ,  , 
w . , 

.20 

2.0 

4.0 

P,0 

14.0 

.020 

.020 

.020 

.020 

.070 

.02 

.02 

.01 

.01 

."3 

.33 
.  JS 
.36 

.PS 

.16 
•  16 
.17 
.16 
.24 

.11 

.22 

.!« 

.  4S 
.IS 

.  JS 
,40 

.JI 
.61 
.  J9 

.60 
.  7S 

•  6S 

1  ,0 

1,2 

4.1 

S.  7 

0,6 

0.S 

6  .  S 

3.6 

S.  2 
0.  3 
0.0 
4.4 

nQv 

?*»,, 

?•., 

.20 

1 6  •  0 

.010 

.060 

."3 

.07 

.61 

,47 

.IS 

.22 

.  2S 
.29 

.40 

.SI 

1.0 

1,2 

3.6 

1.7 

3.4 
l  .  7 

JATi  , 

n,< 

?  3, , 

9>9 

.20 

|6.0 

.040 

.100 

.04 
.  "6 

.71 
•  OS 

.2" 

.27 

.23 

.20 

.63 

.47 

1,1 
t,  J 

1.9 

2.7 

1.9 

2.1 

MAO 

20. 

20. 

.20 

1  3.0 

.OSO 

.020 

.01 

.01 

.29 

.4| 

.01 

.06 

.  16 
.13 

•  J 1 
.19 

,6b 

,60 

6.0 

S.4 

6.0 

3.9 

APO 

30. 

to. 

JO. 

30. 

30. 

.20 

2.0 

4.0 

6,0 

If  .0 

.020 

.010 

.040 

,0S0 

."20 

.02 

.00 

.02 

.06 

.00 

.11 

.IS 

.36 

.21 

.01 

.02 

.11 

.26 

.IS 

.20 
•  14 
.06 
.00 
.12 

.21 

.1" 

.17 

.26 

.27 

.32 
.31 
«S  J 

,4H 

4.6 

3.6 

2.8 

J.6 

3.4 

4.6 

3.6 
1.0 
2.2 
1.0 

r  4 

1  4  , 
14. 
14. 
1*. 

1 4  , 

.20 

2.0 

4.0 

P.0 

l*.o 

.040 

.040 

.040 

.020 

.040 

.00 

.00 

.00 

.00 

.00 

•  If 
.  In 
.23 
.26 
.13 

.02 
.03 
.03 
.OS 
.1  3 

.46 

.34 

.44 

.14 

.12 

.40 

,J7 

.47 

.19 

*2S 

.64 

.ss 

•  70 

•  «S 
,  J* 

s.s 

6.2 

4.4 

3.9 

2.9 

5.5 

s.s 

2.5 
2.7 
2.9 

JU 

2S, 

?*>. 

2**» 

2S. 

2S. 

.20 

2.0 

6.0 

6.3 

16.0 

.020 

.020 

.020 

.010 

.020 

.00 
.00 
.00 
.00 
.  )l 

.16 

.21 

.21 

.12 

.01 

.01 

.01 

.13 

.60 

.44 
.  11 

1. 1 
.22 
.30 

.4  f 

.32 
l.J 
.  JS 
.9P 

.61 

.S3 

I.S 

.47 

.94 

5.4 

3.5 

5.5 

6,  ) 

3,9 

s.4 

2.2 

2.3 

4,1 

3.9 

•  00 

2!  . 
21. 
21. 
21. 
21. 

.20 

2.0 

4,0 

6.0 

16.0 

.010 
.010 
.020 
.0|0 
.0  to 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.09 

.09 

.00 

.01 
.03 
•  03 
.19 

1.0 

.23 

.03 

.26 

.11 

.00 

.2* 

.06 

.29 

.JO 

.94 

.26 

.0? 

.  H 
.39 
.94 

6.6 

6.0 

2.7 

2.9 

4.0 

4*6 

6.0 

2.S 

2.9 

4.0 

ifP 

18. 

IP. 

IP. 

IP. 

IP. 

.20 

2.0 

4.0 

P.0 

16.0 

.0  to 
,0?0 
.0)0 
.020 
.040 

.01 

.00 

.00 

,00 

.00 

.26 

.27 

.27 

.cl 

.02 

.16 

.16 

.IS 

.IS 

.  0ft 

.26 

.60 

.JO 

.39 

.4? 

.42 
•  S6 
.4S 
.S4 

1.3 

•  6ft 
.03 

,72 

.01 

1.3 

6.0 

S.O 

S.  1 
5.7 
3.2 

4.7 
2.  1 
2.2 
1.2 
2.4 

nr  t 
if. 
if. 

•  20 
14.0 

.020 

.040 

.00 

.01 

.42 

.S9 

•  07 
.IP 

.20 

.24 

•  27 
.42 

.49 

1.0 

2,6 

3.0 

2.6 

1.0 

Off 

n. 

it. 

.20 

If  .0 

.030 

.0P0 

.01 

.01 

.30 

,>l 

.04 

.14 

.  )f 
.  if 

.  J* 

•  sO 

.64 

i.O 

4.2 

2.  S 

4.2 

?.l 

328 


<  W  G  X) 


& 


C't-ulC  (02339560)  Chattahoochee  River  above  Junction  of  Long  Can,  "reek,  near  West  Folnc,  Co. 


,  197b  and  1979 


PMOS- 

pnOHUS, 

OHTrlO. 

DIS¬ 

SOLVE!! 

(MG/l 

AS  PI 

\ I TRO- 

lutf 

SAM¬ 

PLING 

OfPTH 

t*) 

PHOS¬ 

PHORUS. 

TOTAL 

(MG/L 

AS  9) 

nitro¬ 

gen. 

N02.N03 

TOTAL 

(PG/L 

AS  Nl 

NITRO¬ 

GEN, 

AMMONIA 

total 

(MG/L 

AS  N) 

Nl IMO¬ 
GEN. 
ORGANIC 
TOTAL 
(MG/L 

AS  N) 

Gf \, AM- 
"O-l  1  A  * 
f RGANi C 
rO'AL 
'MG  /- 
AS  Nj 

Nl IMO¬ 
GEN. 
TOTAL 
(MG/L 

AS  N) 

CAR80N. 

ORGANIC 

total 

(MG/L 

AS  C» 

CAR80N. 
ORGANIC 
DIS¬ 
SOLVE  0 
(MG/L 

AS  Cl 

*oo  .  1978 

09...  .70 

.080 

.0? 

.31 

.00 

.07 

.07 

.38 

5.0 

8.  3 

MAY 

01  ... 
19.  .  . 

70.. . 

10.. . 

1.0 

.10 

.70 

1.0 

.0  30 
.030 
.070 
.090 

.01 

.03 

.OS 

.01 

.13 
.13 
.09 
.  1  3 

—  — 

.23 

.22 

.28 

.  36 
.31 
.81 

— 

9.  8 
12 

8.5 

7.0 

3.2 

8.S 

3.8 

5.8 

ii;L 

09... 

10... 

.70 

1.0 

.090 

.090 

.02 

.01 

— 

.07 

.19 

.18 

.22 

.21 

.91 

— 

3.0 

3.8 

2.8 

2.0 

auo 

13.. . 

1  9  .  .  . 

27.. . 

28.. . 

.70 

1.0 

.70 

1.0 

.OSO 
,080 
.030 
.  080 

.01 

.01 

.02 

.03 

— 

.18 

.88 

.02 

.18 

.36 

.15 

.29 

.15 

.50 

.59 

.31 

.31 

jj 

5.3 

26 

6.0 

S.7 

3.8 
14 

6.0 

8.8 

OCT 

18... 

.70 

.030 

.01 

.S3 

.12 

.PO 

.12 

.85 

3.5 

3.S 

NOV 

27... 

.  70 

.080 

.02 

.87 

.18 

.11 

.53 

1.2 

1.1 

2.  1 
1.8 

2.3 

1.8 

28... 

1  .0 

.090 

.03 

.87 

.13 

.28 

.8  1 

jan  .  ; 

22... 

979 

1.0 

.070 

.03 

.8? 

.21 

,98 

.29 

l.l 

6.9 

3.2 

MAP 

19... 

19... 

1  .0 
.70 

.080 

.070 

.08 

.08 

.80 

.39 

.13 

.13 

.30 

.28 

.83 

.37 

.83 

.76 

8.4 

8.3 

3.8 

3.0 

APB 

10... 

1  .0 

.080 

.01 

.28 

.08 

.17 

.23 

.51 

5.6 

5.6 

MAY 

02... 

.70 

.080 

.02 

.28 

.08 

.26 

.32 

.60 

3.2 

3.2 

JLN 

11... 

11... 

.70 

1.0 

.080 

.020 

.01 

.01 

.27 

.31 

.02 

.08 

.19 

.22 

.21 

.28 

.88 

.59 

2.7 

2.7 

2.5 

2.0 

JlL 

23... 

23... 

.70 

1.0 

.080 

.080 

.02 

.01 

.12 

.10 

.1" 

.2S 

,28 

.27 

.86 

.52 

.58 

.6? 

8.8 

3.3 

3.2 

2.5 

Al,G 

20... 

20... 

.  70 
1.0 

.030 

.080 

.00 

.00 

.10 

.OS 

.17 

.90 

.  25 
.18 

.82 

.58 

.52 
.6  ( 

3.6 

3.5 

2.8 

3.5 

tfO 

If-... 

17... 

.70 

1.0 

.030 

.080 

.00 

.01 

.12 

.09 

.12 

.28 

.29 

.S3 

.91 
.  79 

.53 

.86 

2.8 

2.5 

2.8 

2.5 

OCT 

18... 

IS... 

.  70 
1.0 

.0  30 
.080 

,00 

.00 

.89 

.5S 

.05 

.OS 

.30 

.35 

.35 

.90 

.89 

.95 

2.5 

2.0 

2.5 

1.6 

OEC 

09... 

10... 

.70 

1.0 

.0S0 

.OSO 

.02 

.00 

,S2 

.SI 

.10 

.09 

.32 

.90 

.92 

.99 

.98 

1.5 

3.8 

2.8 

2.9 

2.8 

CH-u! J 

(03119780) 

Chat ta  ioochee  River 

at  Langdale, 

Ala . ,  1978 

and  1979 
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APPENDIX  C-8 


Graphs  showing  variations  in  nutrient  concentrations  with  reservoir  depth 
at  stations  in  West  Point  Reservoir,  April  1 978-December  1979 

[Phosphorus,  orthophosphate,  dissolved;  phosphorus,  total;  nitrogen,  nitrite 
plus  nitrate,  total;  nitrogen,  ammonia,  total;  carbon,  organic, 
dissolved;  and  carbon,  organic,  total] 
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CH-llA  (02338570)  Chattahoochee  River  above  New  River,  near  Corinth, 

Ga.,  19/9 .  335 

CH-10  (02338710)  Chattahoochee  River  at  State  Highway  219,  near 

LaGrange ,  Ga.,  1  978  and  1979 .  338 

CH-07  (02338720)  Chattahoochee  River  (city  of  LaGrange  intake)  near 

LaGrange,  Ga.,  1978  and  1979.. .  344 

CH-05A  (02339190)  Chattahoochee  River  at  State  Highway  701,  near 

Abbottsford,  Ga.,  1978  and  1979 . .  350 

CH-03C  (02339388)  Chattahoochee  River  below  coffer  dam,  above  West 

Point  Dam,  1978  and  1979 . . .  356 

CH-08  (02139020)  Yellowjacket  Creek  ac  Cameron  Mill  Road,  near 

LaGrange,  Ga.,  1978  and  1979 . 362 

CH-04  (02339350)  Wehadkee  Creek  at  State  Highway  244,  near  Abbotts¬ 
ford,  Ga.,  1979 .  368 

CH-13  (02339362)  Wehadkee  Creek  at  State  Highway  238,  near  Abbotts¬ 
ford,  Ga.,  1978  and  1979 .  371 


CONCENTRATION,  IN  MILLIGRAMS  PER  LITER 


CONCENTRATION,  IN  MILLIGRAMS  PER  LITER 

EXPLANATION 

O-Dissolved  orthophosphate  (as  phosphorus) 

D-Total  phosphorus  (as  phosphorus) 

CH-10  (02338710)  Chattahoochee  River  at  State  Highway  219, 

LaGrange,  Ga, ,  1978 
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UtrlH,  IN  METER 


2.0  0 


30  L  ,flpf-  f9~16t _ J  j  Ppr-  39-May  14  I  j  May  30- June 

0  2.0  0  2.0  0  '  ' 


CONCENTRATION,  IN  MIL!  I GRAMS  PER  LITER 


EXPLANATION 

Q-Nitrate  plus  nitrite  (as  nitrogen) 
O-Rn.monia  (as  nitrogen) 


CH  10  (8P3387 18)  Chattahoochee  Rivjr  at  State  Highway 

LaGrange ,  Ga. ,  1978 


CONCENTRATION,  IN  MILLIGRAMS  PER  LITER 


EXPLANATION 

D  -Dlssol  vcd  organic  carbon 
□  -Total  organic  carbon 


CH-10  (02338210)  Chattahoochee  River  at  State  Highway  219,  near 

LaGr ange ,  Ga , ,  1 9 ? 8 


CONCENTRATION,  IN  MlUGRRllS  PER  LITER 


EXPLANATION 

ODissolved  orthophosphate  (as  phosphorus) 

□  -Total  phoiphorus  (as  phosphorus) 

CH-0?  (3?338?20)  Chattahoochee  River  (city  of  LaGrange  Intake) 

near  LaGrange,  Ga.,  1978 


DEPTH,  IN  METERS 


CONCENTRATION,  IN  MILLIGRAMS  PER  LITER 


EXPLANATION 

0  Dissolved  organic  carbon 
Q-Tctal  organic  carbon 

CH-07  (02338720)  Chattahoochee  River  (city  of  LaGrange  Intake) 

near  LaGrange,  Ga.,  1978 


CONCENTRATION,  IN  MILLIGRAMS  PER  LITER 


EXPLANATION 

O-Dissolvcd  orthophosphate  (as  phosphorus) 
Q-Total  phosphorus  (as  phosphorus) 


CH-05A  (02339190)  Chattahoochee  River  at  State  Highway  701 

Rbbottsford,  Ga.,  1978 


CONCENTRATION,  IN  MILLIGRRlIS  PER  LITER 


EXPLANATION 

O-IMssolved  organic  carbon 
□  ••Total  organic  carbon 


CH- 05R  (0P339190)  Chattahoochee  Rhor  at  State  Highway  701 

Rbbottsford ,  Ga.,  1978 
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02333388)  Chattahoochee  River  below  cofter  dam. 


CONCENTRATION,  IN  MILLIGRAMS  PER  LITER 


EXPLANATION 

0  Dissolved  organic  carbon 
T'-Tota)  organic  carbon 


H  W3C  (HP339388)  Chatt  .l'nnochee  River  beloui  coffer  d 

West  Roint  Oem,  19^8 


EXPI  ITNOT ION 

0 -Dissolved  orthophosphate  (as  phosphorus) 
□-Total  phosphorus  (as  phosphorus) 


CH  08  (0?33S0?0)  Chattahoochee  River  at  Cameron  Mill  Road,  near 

L.aGr  ange ,  Ga .  ,  1978 


02339020)  Chattahoochee  River  at  Cameron 


CONCENTRATION,  IN  MILLIGRAMS  PER  LITER 


EXPLANATION 

□-Nitrate  plus  nitrite  (as  nitrogen) 
O-Arnmonta  (as  nitrogen) 


CH-08  (0<J333020)  Chattahoochee  River  at  Cameron  Mill  Road,  near 

l.aGr  ange ,  Ga  .  ,  1378 


366 


CH-04  (02339350)  WehadK^e  Creek  at  State  Highway  244,  near  hbbottsford,  Ga 


02339350)  Wehad 
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CH-13  (02339362)  Wehadkee  Crsek  at  State  Highway  238,  near  Rbbottsford,  Ga 
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Isopleths  shoving  longitudinal  variations  in  nutrient  concentrations  in 
West  Point  Reservoir,  April  1 978-Deceraber  1979 


Phosphorus,  orthophosphate,  dissolved,  April-July  1978 .  373 

Phosphorus,  orthophosphate,  dissolved,  August  1978-May  1979 .  379 

Phosphorus,  orthophosphate,  dissolved,  June-September  1979, . !!*..!!!  380 

Phosphorus,  total,  April-July  1978 . ’*[  381 

Phosphorus,  tocal,  August  1978-May  1979 . !!!!!!!!!!!  382 

Phosphorus,  total,  June-September  1979........ . . . . .  jg3 

Nitrogen,  nitrite  plus  nitrate,  total,  October  1978-June  1979 . !  384 

Nitrogen,  nitrite  plus  nitrate,  total,  July-September  1979 .  385 

Nitrogen,  ammonia,  total,  April-July  1978 .  335 

Nitrogen,  ammonia,  total,  August  1978-May  1979 . .*!.!!!!.*!!  387 

Nitrogen,  ammonia,  total,  June-September  1979 . .  388 

Carbon,  organic,  dissolved,  April-July  1978...... .  389 

Carbon,  organic,  dissolved,  August  1978-May  1979 . 39Q 

Carbon,  organic,  dissolved,  June-September  1979 .  391 

Carbon,  organic,  total,  April-July  1978.. . . . .  392 

Carbon,  organic,  total,  August  1978-May  1979 . !!.!!!!!!!!  393 

Carbon,  organic,  total,  June-September  1979. . .  . . .  394 
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Dissolved  organic  carbon  concentration,  Rugust  1978  -  May  1979 


Dissolved  organic  carbon  concentration,  June-Seotember  1979 
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APPENDIX  C-10 


Metal  concentrations  in  West  Point  Reservoir  and  the  Chattahoochee  River 
below  West  Point  Dam,  April  1 978-December  1979 

[iron,  total;  iron,  dissolved;  manganese,  total,  and  manganese,  dissolved; 
calcium,  total;  magnesium,  total;  potassium,  total;  sodium,  total; 
chloride,  total;  and  zinc,  total] 


CH-12  (02338500)  Chattahoochee  River  at  U.S.  Highway  27,  at  Franklin, 

Ga.,  1978  and  1979 .  396 

CH-10  (02338710)  Chattahoochee  River  at  State  Highway  219,  near 

LaGrange,  Ga.,  1  978  and  1979 . . .  397 

CH-07  (02338720)  Chattahoochee  River  (city  of  LaGrange  intake)  near 

LaGrange,  Ga.,  1978  and  1979 . . . .  398 

CH-05A  (02339190)  Chattahoochee  River  at  State  Highway  701,  near 

Abbottsford,  Ga.,  1978  and  1979 .  399 

CH-03A  (02339382)  Chattahoochee  River  above  coffer  dam,  above  West 

Point  Dam,  1978  and  1979 .  400 

CH-03B  (02339387)  Chattahoochee  River  east  of  coffer  dam,  above  West 

Point  Dam,  1978  and  1979 .  402 

CH-03C  (02339388)  Chattahoochee  River  below  coffer  dam,  above  West 

Point  Dam,  1978  and  1979 .  404 

CH-08  (02339020)  Yellowjacket  Creek  at  Cameron  Mill  Road,  near 

LaGrange,  Ga.,  1978  and  1979 .  406 

CH-13  (02339362)  Wehadkee  Creek  at  State  Highway  238,  near  Abbotts¬ 
ford,  Ga.,  1978  and  1979 .  407 

CH-2.5B  (02339402)  Chattahoochee  River  below  West  Point  Dam, 

1978  and  19?9 .  408 

CH-01A  (02339500)  Chattahoochee  River  »t  West  Point,  Ga., 

1978  and  1979 . 409 

CH-01B  (02339550)  Chattahoochee  River  (city  of  Lanett  intake) 

at  Lanett,  Ala.,  1978  and  1979 .  410 

CH-01C  (02339560)  Chattahoochee  River  above  junction  of  Long  Cane 

Creek,  near  West  Point,  Ga.,  1978  and  1979 .  41  1 

CH-01D  (02339780)  Chattahoochee  River  at  Langdale,  Ala., 

1978  and  1979 .  412 
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CH-03A  (U2J1QJ82)  Chattahoocliee  River  above  coffer  daa,  above  West  Point  Daa,  1978  and  1979 
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CH-03B  (02339387)  Chattahoochee  Klver  east  of  coffer  daa,  above  West  Point  Dsn,  1978  and  1979 
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CH-OiO  (02339780)  Chattahoochee  River  at  Langdale,  Ala.,  1978  and  1979 
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CH-liA  (02338570),  Chattahoochee  River  above  New  River,  near  Corinth,  Ga.,  1979 
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CH-10  (02338710),  Chattahoochee  River  at  State  Highway  219,  near  LaGrange,  Ga.,  1978  and  1979 
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ch-12  (rt233A5<V))  Chattahoochee  River  at  M.S.  Highway  27  at  Franklin  Ca.,  1  7R 

(Standing  crop  in  eellt  per  ■lllilUeri  *,  preeent  ip  lnauffieiant  deneltlp* 
to  eatabliah  accurate  coint) 


m 

Taxa 

Date 

Tim 

4/18/78 

1100 

5/8/78 

1230 

8/6/78 

0800 

7/13/7* 

1*43 

8/17/7* 

1*13 

8/31/78 

0800 

a 

'>*•  * 

a 

! 

Baclllarlopnyta 
Achnanthaa  Rory 


Arterlonella  Haaaall 


clotella  Brebleeon 


Cymbal  la  Agardh 


Eunotla  Ehrenberg 


Fragllarla  Lyngbye 


Coraphonene  Ruatedt 


Keloalra  Kutcing 


Meridion  Agardth 


enend  Ehrenberg 
Synedra  Ehrenberg 


rebel lerla  Ehrenberg 


Chi orophyt a 
Actlnaatma  Lagerhelv 
Anklatrodeanua  Corda 


Carteria  Dtealng 


Chlorogonlu*  Ehrenberg 


fhodatella  Leomermann 


Cloaterlopala  Lemmertnann 


Coccomonaa  Stein 


Coelaatrua  Negell 


Cosmarlun  Corda 


Cruclgenla  Morren 
Dlchototaococcua  Rorahikov 


Dictyoaphaeriua  Nageli 


rWamorphococcue  Takeda 


Elakatothrix  Wllle 


Euaatrun  Ehrenberg 


Colenklnia  Chodat 


Hlcractlnlun  Freaenlua 


Moureotla  Agardh 


Oocyatia  Nagall 


Pandorina  Bory 


Pedlaatnaa  Meyer 


tcrononai  Sellgo 
Scenedeamue  Meyen 


elenaatrun  Reinach 


Schroederla  Learner mann 
Spermatotoopala  Korahikov 


Spheerocyatla  Chodat 


Stauraatrun  Meyen 


CH-L2  (0233*500)  Chattahoochee  River  at  11. S.  Highway  27  at  Franklin  Ca. ,  1978  —  Continued 


Data 

4/18/78 

5/8/7* 

6/6/78 

7/13/78 

6/17/78 

8/31/78 

• 

Taxa 

Tlae 

non 

1230 

0800 

1465 

1415 

0800 

Chloropnyt* — Corttlnued 
Tetroedron  Kudin* 


HMnU.'l 


rcubarli  Bernard 


UectclU  da  UUdarMnn 


UlaloucMelle  Skvortsov 


Volvox  LlBnaeua 


Chryaophyta 

Cent rl t ractua  Lennemann 


Chryaococcua  XJeba 
Chryaophacral la  Lauterborn 


Dlnobryon  Ehrenberg 


:nrr 


Ochrononaa  Uyaotekl 


Synura  Ehrenberg 


Cryphophyta 
Chrooaonae  Hanaglrg 


Crvptoaonae  Ehrenberg 


Cyanophyta 

Agaenellua  quadrupl  1  catua 


(Meneghlnl)  Brebleeon 
Agaenellua  Breblason 
Anabaena  Bory 

Anacyatla  cyanea  r. Juet  and  Dally 
A.  lncerta  (Inaeraann) 

Drouet  and  Dally 
Anacyatla  Meneghlnl 
Aphanleoaenon  Morren 
Coccochlorla  Sprengel 
Hornogonalea 
Lvnghya  Aperdh 
Pact llatorla  Vaucher 
Phoraldlua  Ku  t  r  1  ng 
Raphldlopala  Frltach  and  Rich 


Euglenophyta 
Euglena  Ehrenberg 


Lepocynclla  Perty 


Tacheloaonae  Ehrenberg 


Pyrrophyta 
Clenodlnlun  Stein 


Cyanodlnlun  Refold  and  Swezy 
Perldlnlun  Ehrenberg 


CH-12  (0  2  338  500)  Chattahoochee  River  at  It. S.  Highway  27  at  Franklin,  17a.,  1979 


Date  S/3/79  6/13/79  7/26/79  8/23/79  9/20/79  10/17/79  12/13/79 

Time  1200  1700  1500  1430  1130  1030  1630 


Baclllariophyta 

Achnanthea  lanceolata 

11 

Breb.  ex  Kutz. 

*.  ratnutlssima  Kutz. 

16 

33 

Aaterionella  formosa  Maas. 

21 

- 

Oocconeia  dim! nut a  Pant , 

- 

- 

C.  placentula  F.hr. 

3 

- 

C.  placentula  v.  euglypta 
(Phr. )  CL. 

- 

Cyclotella  atomus  Must. 

* 

22 

C.  glomeratn  Bach. 

?1 

87 

C.  Meneghiniana  Katz. 

- 

- 

C,  etelllgera  Cl.,  and  Crun. 

1 

33 

Cymbella  ventrlcoaa  Kutz. 

- 

- 

Funotla  curvata  (Kutz.) 

I.oce  rs  t 

_ 

E.  pectlnalls  (O.P.  Mull.) 
Rahh . 

_ 

_ 

Fragilarla  blcapltata 

A.  Haver 

_ 

P .  brevlstrlata  Crun. 

- 

- 

r.  crotonenels  Kitton 

- 

“ 

P.  intermedia  Crun. 

16 

- 

P.  vaucheriae  (Kutz.)  Peters 

- 

Eragdarla  ap.  !  Lyogh. 

- 

- 

Frustulla  rbomboidea 
(i'hr.)  Oet. 

_ 

Comphonema  ang  istatum  v. 
productum  Cran. 

«; 

C.  gracile  Ehr.  emend  V.H. 

3 

- 

C,  parvulum  (Kutz.) 

- 

7  ? 

Meloslra  dletsns  (Ehr.) 

Kutz . 

_ 

22 

M.  granulate  (Ehr.)  Ralfs 

- 

11 

u.  granulate  v. 
angustlaslma  Mull. 

_ 

_ 

M ,  lglandlca  Mull. 

- 

- 

M,  ltallca  (Ehr.)  Kutz. 

- 

- 

M.  varlana  C.4.  Ag. 

3 

- 

Navlcula  bl capi tel  lata 

Huat. 

_ 

_ 

N,  confervaceae 
(Kutz.)  Crun. 

_ 

N.  cryptocephala  Kutz. 

“ 

33 

S.  exlgua  Greg,  ex  Crun. 

- 

22 

N.  hungarlca  Crun. 

11 

V,  pupula  Kutz. 

3 

22 

*».  rhyncocephala  Kutz. 

9.  trlnunctata  (Mull.) 

Rory. 

N.  vlrldula  v.  roatellata 
~(Kutz. )  CL. 

Nlczachla  aclcularla  U.  Sm.  -  11 

f lllfornla  Tw.  Sm. )  Huat.  - 
N.  holaatlca  Huat.  -  54 

N.  palea  /Kutz)  H.  Sm.  3  II 

Qppphora?  ap.  Petit 
Plnnularla  breblaaonll  v, 
d  tmlnuta  (Crun.)  Cl..  - 

Plnnularla  ap.  1  Ehr.  3 

Rhlzoaolenla  erlenala 

H.  L.  Sm. 

Surlrella  anguatata  Kutz.  -  11 

S,  ovata  Kutz. 

S.  ovata  v.  plnnata 
(-.  Sm. ) 

Synedra  actlnaatroldea 

I. emm.  -  “ 
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_ 
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- 
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- 
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- 
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64 

72 
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70 
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- 

36 

- 

- 

- 

- 

24 

- 

- 

_ 
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- 

- 

- 

“ 
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• 

_ 

_ 

_ 

_ 
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- 

- 

- 

8 

■ 

- 

- 

24 
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- 

- 

: 

12 

8 

_ 

- 

21 

l? 

* 

- 

- 

- 

- 
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23 

81 

83 

_ 

17 

8 
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- 

- 

“ 

- 

- 

- 

— 
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21 

— 

' 

OH-1 2  (02338 500)  Chattahoochee  River  at  ll.s.  Mlphwav  27  at  Franklin,  Ca.,  '-170 


Con* 1 nued 


Date  5/5/79 

Ta*a  Time  1200 


6/13/79  7/26/7^  R/23/79  9/20/79  10/17/79  12/11/79 

1700  1500  1430  1130  1030  lnlO 


had  l  larlophyt  a-  -Oont  I  aied 
S.  aco£  Kut*. 

dailcatlaalma  W.  Sm. 

5.  ruapena  Kut*. 

S.  ulna  (Nit*.)  F.hr.  1 

Synedra  ap.  Fhr. 

Synedra  ap.  1  Ehr. 

Tahel larla  feneatrata 
(I.ynRb.)  Kut*.  3 

Chryaophyta 
Dlnohryon  aoclale  Fhr. 

0  rvplophy  t  a 
Chrooaonaa  ap.  1  Hana. 

Cryptoaonaa  ovata  Fhr.  3 

Cryptomonaa  ap.  1  Fhr. 

C rvptoaonaa  ap.  2  Fhr. 

Chi  orophy  t  a 
Actlnaatrum  Hanttachl 1 
v.  e 1 onflaf ua  C.M,  Sm. 

A.  Hant tachl 1  v.  f luvlatlle 
Schroed • 

Anklatrodaaaua  con volutua 
Cprda.  " 

A.  f a lcatua  (Corda.)  Ralfa  _ 
A.  falcatua  v.  a) rahl 1  la 
’(Heat  k  Weat)  O.S.  West 
Arthrodeaimia  lncua  (Breb.) 

Haas. 

Carterla  aul 1 1 f 1 1  la  (Free.) 

ofn.  10 

Cephalowonaa  pranulata 
Hlaenh. 

Characlua  aahlguum  Hermann 
Characlua  ap.  1  A.  Braun  5 

Chlamydomonaa  eplphytlca 
C  M.  Sa. 

C.  aloboaa  Snow  8 

Chlamydomonaa  ap.  1  Fhr. 

Oh 1 a mydoaona a  ap.  2  Khr. 

Chi oroyonlum  el nngnatum  Oang.  - 
t.eam. 

Cloaterluw  yracl 1e  Breb. 

Coel aat rua  al croporum 
Naeg . 

C.  prohoacldeum  Bohlln. 

0.  retlculatnm  (0ang.) 

Senn. 

C.  aphaerlcum  Naeg. 

Coamarlum  geometrl cum 
wT  T  fi.S.  'Weat 
Coamarlum  ap.  1  Corda 
Cruel geola  feneatrata 
Schmid. 

C.  reel angular! a  (A.  Br.) 

Cav 

C .  tet rapedla  (Kirch.) 

~UeaT  &  W.at 

0 1 ct  yoaphaerlua 
Kh re nberglanuoi  Naeg. 

0.  pulehel  lum  Wood 
Colenklnla  radlata  (Chod.) 

Wllle 

K l r r h nerlella  contorta 
(Schmid.)  Bohl. 

K.  e 1 ongata  0.  M.  Sra. 


_ 

- 

- 

- 

33 

- 

_ 

_ 

- 

- 

- 

- 

_ 

_ 

- 

- 

8 

- 

11 

23 
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- 

- 

- 

- 

- 

64 

- 

- 

~ 

- 

- 

- 

“ 

~ 
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_ 

66 

52 

~ 

' 

43 

270 

129 

250 

75 

349 
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- 

21 

24 

- 

- 

11 

45 

- 

- 

- 

52 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

‘ 

21 

_ 

_ 

43 

15R 

21 

- 

25 

- 

- 

- 

- 

- 

8 
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- 

- 

- 

- 

- 

11 

45 

- 

- 

- 

- 

. 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

23 

** 
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— 

- 

__ 

_ 

- 

- 

- 

- 

_ 

- 

258 

24 

- 

- 

33 

_ 

- 

- 

R 

- 

_ 

- 

- 

29 

17 

_ 

- 

- 

- 

- 

_ 

_ 

- 

12 

- 

- 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

‘ 

- 

- 

- 

- 

- 

- 

_ 

- 

- 

- 

- 

- 

90 

- 

- 

‘ 

. 

_ 

- 

- 

- 

- 

_ 

23 

- 

- 

- 

- 

- 

- 

* 

“ 

- 

- 

- 

- 

— 

- 

- 

- 

* 

* 

65 

_ 

- 

24 

* 

- 

180 

- 

119 

“ 

" 

21 
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0-12  ( o j i in snn ) 

That  taboo 

chee  River  at 

".S.  Highway 

27  at  Franklin 

,  Ca.,  1979 

—  Continued 

ha  t  e 

r.iK&  T  f  me 

S/S/ 79 

l?on 

b  /  I  3  '  7  Q 
i  70.) 

’/2h/79 

J  S  >:  ■ 

H/23/79 

1430 

9/20/79 

1130 

10/17/79 

1010 

12/13/7R 

1630 

'*■  I  nrophvt  a- -Tont  t  nued 
k,  lunarla  v.  Hlanae  Bohl, 

US 

*»  I 
i.  1 

12 

lunarla  v.  irregularis 
c.  M,  Schmid. 

_ 

- 

_ 

_ 

- 

- 

v .  ohesa  (W,  WesO  Schmid. 

- 

- 

2) 

- 

- 

- 

- 

'< .  suhaol  itarla  C.  s.  west 

in 

ft  s 

- 

- 

- 

A 

17 

1  agerhelmia  quadrtaer 

1  emm. 1C.  M.  Sm. 

_ 

_ 

- 

m  I,-  ract  1  nluoi  pus  Ilium  Free. 

- 

- 

- 

A 

“ 

^♦•nhrncyt  1  um  ltmnetlcum 
'  m.  sm.  ) 

_ 

_ 

ISO 

_ 

_ 

- 

Oocvatla  Bor  gel  Snow 

- 

- 

- 

- 

- 

“ 

17 

o,  laruatrli  Ohod. 

- 

- 

- 

- 

- 

- 

- 

•  i .  pus  1 1  la  'IrtiH, 

- 

- 

- 

" 

- 

- 

~ 

pvriformis  Prescott 

- 

- 

* 

- 

“ 

- 

noryat la  ap.  Nage 1 1 

- 

- 

- 

- 

“ 

17 

’nndorina  bio  rum  (Muell.) 

M  o  rv 

_ 

_ 

344 

- 

- 

- 

l’»‘  !la«truB  Mr  ad  latum 

Meven. 

_ 

- 

_ 

_ 

- 

- 

P.  -hipla*  v.  gracltlmum 

W«*st  U  West 

_ 

- 

_ 

- 

- 

- 

P.  tetraa  v.  tetraodon 
t  <'o  r  la  >  Rahh  . 

_ 

_ 

_ 

- 

66 

- 

Po  1  yedriopa  1  a  aplnuloaa 
Schmid. 

_ 

_ 

_ 

_ 

- 

_ 

Radinfllum  Irregular* 
fut  1  lei  Bmn n  . 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Si  enedesfltua  a  sundans 

'Wr'ch  .T  fho<f.  _ 

_ 

4  S 

_ 

_ 

_ 

_ 

S.  bi  luga  (Turp.)  t.agerh. 

- 

- 

- 

- 

33 

- 

S.  dentlculatua  l.agrrh. 

- 

- 

dn 

- 

- 

66 

- 

S.  dtmorphua  (Turp.)  Kuetz 

- 

- 

- 

- 

- 

- 

- 

S.  tnrr.s8.tuhn  Aohl  . 

h) 

- 

- 

- 

- 

- 

- 

S.  obliquua  (Turp.)  Kuetz 

- 

- 

- 

- 

- 

33 

A1A 

S.  opollpnala  v.  confacta 

- 

- 

- 

- 

- 

- 

Prfscotc 

S.  qu.rlrte.ud.  (Turp.) 

De  Areh. 

6S 

IIS 

41 

95 

17 

70 

Scenedeamue  sp.  1  Meyen 

- 

- 

- 

- 

- 

- 

Schroederia  aetigera 
fSchroed.)  l.emm. 

22 

_ 

_ 

36 

- 

_ 

S*>lenaatrun  graclle  R.lnach. 

- 

- 

- 

- 

- 

- 

“ 

S.  nlnutum  (Maen.l  Collins 

- 

- 

- 

- 

- 

- 

- 

Spondvloaium  planum  (Nolle) 

- 

- 

- 

- 

- 

- 

- 

W.  A  C. .  S.  West 

Staurastrum  aplculatum  Breb. 

. 

. 

_ 

S.  chaetoccros  (Schroed.) 

C.  M.  Sm. 

_ 

_ 

_ 

_ 

_ 

_ 

S.  dill tatum  Rhr. 

- 

- 

- 

- 

* 

* 

S.  graclle  Ralfa 

- 

- 

- 

- 

12 

- 

- 

S.  granuloaura  (F.hr.)  Ralfs 

- 

- 

- 

- 

- 

- 

" 

S.  paradoxum  Meyen. 

- 

- 

21 

- 

- 

- 

- 

^etraedron  caudatum  (Corda) 
Hans  . 

_ 

_ 

_ 

_ 

- 

T.  minimum  (A.  Braun)  Hand. 

- 

- 

23 

- 

- 

“ 

- 

r.  regulare  v.  Incus  Tell. 

- 

- 

- 

- 

- 

- 

- 

T.  trlgonum  (Naeg.  )  Hans. 

- 

- 

- 

- 

- 

- 

- 

T.  trlgonum  v.  graclle 
(Rein. )  Het. 

_ 

_ 

_ 

_ 

_ 

Tetrastrum  glabrum  (Roll) 
Aid.  "and  Tiff. 

_ 

_ 

_ 

4A 

T.  st aurogenf aef orme 
(Schroed.)  I.emm. 

_ 

_ 

_ 

_ 

- 

f.  trlacanthun  Kors. 

- 

- 

- 

" 

Thoracomonas  phacotoldes 

C  M ,  Sm. 

_ 

_ 

_ 

_ 

Tr'tibarla  setlgerum 

C.  M.  Sm. 

_ 

- 

.. 

_ 

_ 

_ 

T.  varta  Ahl.  and  Tiff. 

- 

- 

- 

- 

- 

- 

“ 

Westell.  botryolHea 

fwV~M.it)  ne  W1HV 

. 

_ 

_ 

215 

_ 

_ 

unidentified  coccoid  ap. 

- 

m 

21 

- 

“ 

“ 

01-12  (02318500)  Chattahoochee  River  at  11.5.  Highway  27  at  Prankltn,  Ca.,  1979  —  Continued 


5/5/79 

1200 


6/13/79 

1700 


7/26/79 

1500 


8/23/79 
14  30 


9/20/79 

1130 


10/17/79 

1030 


12/13/79 

1630 


Cyanophyta 

Agmenellum  quadrupll catum 
ft  rah. 

360 

382 

Anttbaera  ap.  Bory 

- 

- 

- 

- 

- 

_ 

_ 

Anahaena  ap*  1  Bory 

- 

43 

113 

- 

346 

. 

_ 

Anabaei.  ap.  2  Rory 

- 

- 

- 

- 

- 

Anacyatla  cyanea 

Or.  and  Daily 

- 

_ 

1,935 

4,173 

A.  Incerta  Or.  and  Daily 

12,865 

8,334 

1 ,643 

5,779 

8,827 

20, 189 

A.  montana  f.  minor 

Dr.  and  Dally 

_ 

A.  therualla  Dr.  and  Dally 

- 

_ 

_ 

A.  thermal la  f.  malor 
(l.ayerh.  ) 

. 

Anacyatla  ap.  1  MeneRhlnl 

434 

23 

_ 

24 

_ 

262 

Anacyatla  ap.  2  Menetfhlnl 

- 

- 

_ 

_ 

Aphanothece  clalhraLa 

0.  S.  West 

Aphanothece  ap.  1  Nap. 

- 

- 

1 ,958 

_ 

_ 

_ 

_ 

Ooccochlorla  penlocvatla 
Dr.  and  Dally 

_ 

__ 

43 

Ghroococcua  ap.  Natfeli 

- 

- 

~ 

_ 

_ 

_ 

Dactvlococcopala 
faaclcularia  Leoun. 

Oomphoaphaerl  a  lacuatria 
Ghod , 

_ 

. 

21 

l.ynqhya  contorta  I.emm. 

- 

- 

- 

- 

- 

- 

_ 

1*.  Diauetli  Gomont 

- 

- 

_ 

_ 

75 

1..  limnetic.  I.eora. 

- 

- 

- 

- 

2,517 

745 

l.ynphya  ap.  1  Apardh 

- 

- 

AOS 

- 

_ 

Noator  ap.  Vaucher 

- 

- 

_ 

_ 

Osclllatorla  nngustlaaima 
Weal  &  Weal 

2,100 

4,075 

518 

473 

620 

331 

2,707 

0.  limnetic*  I.emm. 

260 

495 

3,094 

561 

99 

559 

Palmoploea  protuberans 
(5m.  A  Sow.)  Kuetz 

_ 

_ 

. 

Splrullna  malor  Knetz. 

- 

43 

" 

17 

35 

Kuulenophyt  a 

Kuylena  ap.  P.hr. 

12 

Tmchelomonae  varlana 
(i.emm.  )  Def  1  • 

_ 

_ 

_ 

. 

T  .  vol  voci  na  Ehr. 

- 

- 

- 

- 

12 

- 

_ 

Trachelomonaa  ap.  Khr. 

- 

- 

- 

- 

12 

- 

- 

Trachelomonas  ep.  1  Khr. 

~ 

A3 

- 

- 

- 

- 

- 

t;nf  dent  1  f  led 
enii  tenold  ap.  1 

- 

- 

- 

- 

- 

- 

- 

Py  r  rliophyta 

Olenodlnlum  ap.  Stein 

Perljllnlun  ap.  Khr. 

- 

- 

Ot  he  ru 

u h  1  de nt  1  f  ted 
phytof  lagel  La  tee  (<lOu) 

- 

33 

675 

537 

1  19 

10ft 

157 

Total  numb  r  of  taxa  oheerved  22 

33 

34 

29 

34 

36 

28 

Total  number  of  Individuals 
Pe  r  ml  1 11 11  ter 

15,117 

14,007 

10,156 

11,526 

14,722 

22,285 

9,931 

CH-I  1A  (02138570)  Chat  t  aboochee  River  ahove  New  River,  near  Corinth,  CeorRla,  1979 
Istaudlng  crop  in  cel  la  per  mi  1 11 II ter) 


3 

h" 

* 

i 

s 


1 

•  . 

i 


« 


< 


€ 


Hate  5/4/79  6/13/79  7/26/’  S/23/79  9/20/79  10/16/79  12/12/79 

Time  1600  1400  1S00  1330  0R30  0945  1300 


Ract  1  larionhyt* 
Achnanthes  lanceolate 


Breb.  ex  Kutz. 

- 

- 

- 

~ 

- 

- 

13 

A.  mfnutlaalma  Kutz. 

4 

S  5 

114 

- 

7 

13 

Vaterlonella  Formosa  Haas. 

4? 

- 

- 

- 

- 

- 

75 

Cncconeta  dimlnuta  Pant. 

- 

- 

41 

- 

- 

- 

~ 

0.  placentula  F.hr. 

4 

- 

- 

- 

- 

- 

- 

C.  pla:entula  v.  euglyrta 
(Fhr. 1  CL. 

_ 

_ 

_ 

_ 

. 

- 

- 

Cvclolella  atomus  Huat. 

- 

22 

- 

170 

26 

102 

13 

C.  slomerata  Bach. 

ii 

111 

213 

170 

78 

1  10 

- 

0.  Meneghtntana  Kutz. 

- 

- 

" 

170 

- 

7 

13 

r .  atelligera  CL.  ami  Orun. 

- 

~ 

“ 

* 

“ 

“ 

Cynjhella  ventrlcosa  Kutz. 

- 

- 

- 

- 

- 

" 

Funotla  curvata  (Kutz.) 
l.oge  ra  t 

_ 

_ 

.. 

- 

- 

- 

- 

F.  pectl nails  (O.F.  Mull.) 
Rahh. 

4 

- 

7 

- 

Fragtlarla  blcapftata 

A,  Maver 

_ 

_ 

- 

- 

- 

- 

- 

F.  brevlatrlata  Crun. 

8 

- 

“ 

- 

- 

- 

- 

v.  crotonenala  Kitten 

- 

- 

- 

- 

- 

- 

- 

F .  Intermedia  Onin. 

11 

- 

- 

- 

- 

29 

38 

F.  vaucheriae  (Kutz.)  Petera 

- 

- 

12R 

170 

52 

7 

* 

Fragllarla  ap.  1  Lyngb. 

- 

- 

- 

- 

~ 

- 

“ 

Frustulla  rhomholdea 
( Fhr .)  net.” 

4 

_ 

_ 

- 

- 

- 

Comphonema  anguatatum  v. 
nroductum  Cran. 

4 

. 

__ 

_ 

_ 

_ 

C.  graclle  Fhr.  emend  V.H. 

- 

- 

- 

- 

- 

- 

- 

c. .  parvulum  (Kutz.) 

- 

- 

- 

* 

57 

15 

“ 

Meloslra  diatana  (Ehr.) 

Kut  r . 

15 

_ 

_ 

_ 

_ 

51 

63 

M.  granulate  (Ehr.)  Ralfs 

19 

“ 

- 

- 

“ 

51 

“ 

M.  granulate  v. 
anguat 1 sfilma  Mull. 

_ 

_ 

_ 

_ 

_ 

- 

- 

M.  1  a  1 andl ca  Mu  1 1 . 

- 

- 

- 

- 

" 

37 

- 

*.  Italic.  (Fhr.)  Kutz. 

- 

- 

- 

- 

- 

- 

- 

M.  varlana  C.A.  Ag. 

- 

- 

- 

- 

~ 

- 

~ 

^avicula  blcapl tel  1 ata 

Must. 

_ 

22 

_ 

57 

_ 

7 

- 

N.  confervaceae 
( Kutz. )  Crun. 

_ 

_ 

_ 

_ 

_ 

_ 

- 

N.  cryptocephala  Kutz. 

- 

- 

“ 

** 

7 

38 

M.  exlgua  C.reg.  ex  Crun. 

- 

- 

“ 

~ 

N,  hunger  lea  C.run. 

- 

44 

- 

- 

- 

- 

N.  pupula  Kutz. 

4 

- 

- 

- 

26 

11 

N.  rhyncocephal a  Kutz. 

- 

- 

- 

- 

- 

- 

“ 

N.  trl punctata  (Mul  1 . ) 

Bory . 

_ 

- 

_ 

_ 

- 

- 

- 

N.  vfrldula  v.  rostel'.  ata 
(Kutz. )  CL. 

_ 

_ 

26 

_ 

- 

Nltzachla  aclcularls  W.  Sm. 

4 

- 

- 

- 

- 

15 

N.  fill  form! a  (w.  Sm. )  Huat. 

8 

- 

- 

- 

2h 

* 

V.  holsatlea  Huat. 

- 

- 

- 

- 

- 

- 

v.  palea  (Kutz)  W.  Sm. 

1  2 

- 

1  28 

- 

157 

29 

13 

npephora?  ap.  Petit 

- 

- 

- 

- 

- 

7 

- 

Plnpularla  brehtaaonll  v. 

- 

- 

- 

- 

- 

7 

- 

dlmlmita  (Orun.)  CT,. 
Pfnnularla  ap.  1  Fhr. 

_ 

_ 

_ 

_ 

_ 

- 

Rhlzoaolenla  erlenala 
'H.t.T  Sm. 

_ 

_ 

_ 

_ 

_ 

_ 

Surlrella  angustata  Kutz. 

- 

- 

- 

- 

- 

- 

**.  ovata  Kutz. 

- 

- 

" 

- 

- 

,.  ovata  v.  pinnata 
(U.  Sm.  ) 

. 

_ 

41 

_ 

_ 

_ 

_ 

Svnedra  act Inaatroldea 
f  emm. 

_ 

_ 

_ 

.. 

_ 

_ 

_ 

CW-llA  (0?33rt570)  Chat tahoochee  River  above  Sew  River,  near  Corinth,  Ceorgla,  ]979 — Continued 

(Standing  crop  In  cella  per  milliliter! 


Hate 

Time 

5/4/79 

IBrto 

6/11/79 

1400 

11  larlophyt  a-  -Cont  Inued 

S.  acua  Kutz. 

S.  del  1  cat 1 aalma  W.  Sa. 

- 

- 

S.  rumpena  Kutz. 

- 

S.  ulna  (N 1 la. )  Rhr. 

- 

Synedra  ap.  Khr. 

- 

- 

Synedra  ap.  1  Khr. 

- 

Tabellarla  fe neat  rat  a 

- 

- 

(Tyngb.)  Kutz. 

Chryaophyt  a 

Olnohryon  aociale  Khr. 

. 

Crypiophyt  a 

Chroomonaa  ap.  1  Han*. 

8 

22 

Crypt nmonaa  o»ata  Khr. 

4 

- 

Crvptomonaa  ap.  i  Khr. 

- 

66 

Crypt  onion  a  s  ap.  2  Khr. 

Chi  orophy  t  a 

Actfnaattum  Hantza:h1f 
v,  elongatun  C.M.  Sm. 

A.  Hantzachil  v.  fluvlatlle 
Schroed . 

_ 

_ 

Ank 1 s t rodeamua  convolutua 
Corda . 

_ 

A.  falcatua  (Corda.)  Ralfa 

19 

155 

A.  falcatua  v •  mlrahllla 
(Weal  f»  West)  C.S.  Vest 

_ 

_ 

Art h rodeamua  Incus  (Breb.) 
"ass. 

A 

.. 

rarlerl.  aultlflll.  (Pres.) 
'ni  l  i . 

SR 

842 

Cepha 1 omonaa  granulata 

H 1 genb. 

_ 

- 

Characfum  ambiguum  Hermann 

- 

- 

fharacluB  ap.  1  A.  Braun 

- 

- 

Ch 1 amydoaonaa  eplphytlca 

0.  M.  S«. 

. 

_ 

C.  globoaa  Snow 

21 

177 

Chi amydomonaa  ap.  1  Khr. 

' 

332 

Chlorogonf u«  elongnatufli  Dang.  - 
Hosterlopala  long! aalma 
T.emm. 

Cloaterlum  gracl le  Breb. 

Coe la strum  ml  croporum 
Naeg. 

C,  proboec f detj«  Rohlln. 

C.  ret iculatum  (Hang.) 

Senn. 

C  .  h phaer 1  cum  Na e g . 

C ° h marl  um  ge omet  rlcum 
W.  h  G.S.  West  ~ 

c usauir i um  a:>.  J  Corda 

r f*neatrata 

Schmid.  - 

C .  rect  angular 1_a  (  A .  B r  .  ) 

Cay 

C.  let TB^t dla  (Kirch.) 

WeSt  6  West  15 

HI  ctyoaphaerl um 

1'hrenhergl  anum  Naeg.  -  22 

T).  pulchel  lum  Wood 
Co lenklnla  rad lata  (Chod . ) 

W 1 1 )e  ~  U  77 

K j  rchnerlel la  contorts 
fSchmld.)  Bohl. 

K.  e 1 ongat a  C.  H.  Sm. 


7/26/79 

8/23/79 

9/20/79 

10/16/79 

12/12/79 

1800 

13  30 

08  AO 

094  5 

non 

43 

- 

. 

_ 

. 

128 

- 

- 

- 

- 

- 

- 

- 

110 

75 

- 

78 

“ 

- 

4,68 

341 

889 

95 

276 

43 

- 

- 

- 

- 

298 

57 

10  5 

- 

50 

- 

- 

_ 

_ 

_ 

131 

7 

43 

738 

- 

- 

25 

340 

511 

- 

15 

- 

85 

568 

- 

- 

- 

85 

57 

- 

- 

12 

43 

- 

- 

- 

- 

- 

- 

26 

- 

- 

- 

- 

- 

7 

- 

_ 

454 

- 

- 

- 

- 

- 

- 

- 

~ 

. 

_ 

419 

- 

- 

340 

- 

- 

- 

“ 

. 

- 

- 

~ 

- 

43 

- 

- 

7 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

170 

_ 

- 

15 

- 

- 

454 

- 

- 

~ 

- 

- 

- 

- 

- 

_ 

284 

- 

- 

- 

_ 

_ 

- 

- 

- 

453 


CH-I1A  (0213*570)  Chattahoochee  River  above  New  River,  near  Corinth,  Oeorgte,  1979 — Continue* 

[Standing  crcp  In  cells  per  milliliter] 


Hate 

T  i  me 

5/4/79 

lf*nn 

6/13/79 

^iiil 

7/26/  ' 

IflOO 

8/21/79 

1130 

9/20/79 

OP  30 

10/16/79 

094  5 

12/12/79 

1  300 

Chi orophyt  a--Conttnued 

K.  lunarls  v.  Dianae  Rohl  . 

227 

13 

K.  lunarla  v.  irregularis 

0.  M.  Schmid . 

. 

_ 

_ 

_ 

_ 

_ 

K.  obeaa  (W.  West)  Schmid, 

- 

22 

41 

57 

- 

- 

K .  aubaolitarla  0,  S.  West 

- 

66 

85 

- 

- 

13 

I.agerhelmla  qundrlseta 
( I.emm.  )  <1,  H .  Sm. 

_ 

22 

_ 

_ 

_ 

- 

Klcractlnlum  pualllum  Frea. 

- 

- 

- 

- 

- 

29 

- 

Nenhrocy t lum  limnetlcum 
(0.  M.  Sm.  ) 

_ 

. 

- 

_ 

- 

_ 

- 

Oocvstia  Borgel  Snow 

- 

- 

26 

- 

0.  lacustrls  Chod. 

- 

- 

- 

- 

** 

* 

- 

0,  pusi 11a  Hans . 

- 

- 

“ 

- 

- 

- 

0.  pvriformla  Prescott 

- 

- 

- 

- 

- 

“ 

~ 

Oocvstia  sp.  Nagel i 

- 

- 

" 

- 

~ 

Pandorfna  mo  rum  (Miell.) 
Rorv  __ 

_ 

- 

- 

- 

- 

- 

- 

Pedlaatrum  htradiatum 

Meyen. 

_ 

- 

- 

- 

- 

- 

- 

P.  duplex  v.  grartltmun 

West  A  West 

_ 

- 

- 

- 

- 

- 

P.  tetrae  v.  tet raodon 
(To rdaT  Rahh. 

_ 

_ 

_ 

- 

- 

- 

- 

Pc  1 yedriopsi a  sptnulosa 

Sehmt d . 

__ 

_ 

_ 

- 

- 

- 

Radlofilum  irregulars 
( Wi  1  le )  Rrunn, 

_ 

_ 

_ 

_ 

- 

_ 

- 

Scenedesmus  ahundans 

7*fr<3i . )  rho7. 

_ 

- 

227 

- 

- 

- 

S.  Mluga  (Turp.)  t.agerh. 

- 

- 

- 

- 

- 

- 

~ 

S.  dentlculatus  Laperh. 

- 

- 

- 

29 

- 

S.  dtmorphus  (Turp.)  Kuetz 

- 

44 

340 

- 

“ 

* 

“ 

S.  i ncrassat ulus  Rohl. 

_ 

- 

- 

- 

- 

- 

- 

S.  ohllquus  (Turp.)  Kuetz 

- 

- 

- 

- 

- 

664 

S.  opoliensfa  v.  conlacta 

P  rescol  t 

_ 

_ 

_ 

141 

_ 

_ 

_ 

S.  quadricauda  (Turp.) 
he  Rreb. 

R 

89 

85 

4  54 

209 

38 

Scenedesmus  sp.  1  Meyen 

- 

44 

255 

- 

- 

~ 

“ 

Schroederla  setigera 
(  Schroed  .  )  T.emm. 

_ 

22 

_ 

- 

26 

7 

- 

Selenastrum  gracile  Relnsch. 

- 

- 

- 

- 

- 

- 

“ 

S.  mfnutum  (Naeg.)  Colllna 

- 

- 

- 

- 

- 

- 

- 

Spondvlosium  planum  (Wolle) 
WT  4"C.  S.  West 

_ 

R5 

_ 

- 

_ 

- 

St aurast rum  spiculatum  Rreb. 

- 

~ 

- 

“ 

“ 

S.  chaetoceros  (Schroed.) 

H.  Sm," 

. 

_ 

_ 

_ 

_ 

_ 

S.  dill tatum  Khr. 

- 

- 

- 

' 

- 

“ 

S.  graci le  Ralfs 

- 

- 

- 

- 

- 

- 

- 

S.  graniilosum  (Fhr.)  Ralfs 

- 

- 

- 

" 

- 

7 

S.  paradoxum  Meyen. 

- 

- 

- 

- 

- 

- 

- 

Tetraedron  caudatum  (Corda) 
Nans  • 

. 

_ 

43 

_ 

_ 

_ 

1 .  minimum  (A.  Braun)  Hans. 

- 

- 

- 

- 

13 

T.  repulare  v,  incus  Tell. 

- 

- 

- 

~ 

- 

- 

T.  trigonura  (Naeg. )  Hans. 

- 

- 

- 

- 

- 

- 

- 

T.  trigonura  v.  gracile 
(Rein.)  "net. 

_ 

- 

- 

- 

- 

- 

- 

Tetrastrum  glabrum  (Roll) 

Ah  1 .  and  Tiff, 

_ 

- 

- 

- 

- 

- 

- 

T.  staurogenl aef orme 
(Schroed.)  I.emm. 

_ 

_ 

- 

- 

- 

- 

- 

T.  triacanthum  Kora. 

- 

* 

- 

“ 

- 

* 

Thoracomonas  phacotoldes 

7f.  MTSm. 

. 

22 

- 

_ 

_ 

_ 

'’‘reubarta  eettgerum 

0.'  M.  Sm. 

. 

_ 

_ 

- 

_ 

_ 

T.  vrtrl.  Ahl  .  a n.t  Tiff. 

- 

- 

41 

- 

- 

- 

- 

Wes  tel  la  botryoldes 
(wT~Wes  t  Tnm  Wild' 

S9R 

170 

_ 

_ 

_ 

unidentified  coccoid  sp. 

- 

* 

- 

568 

- 

- 

- 

454 
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CH-l  1A  (02138570) 

Chattahoochee  River  above  New  River, 

(Standing  crop  In  cells  per 

,  near  Corinth, 

milliliter] 

,  Georgia, 

1979 — Cont i nued 

Date 

S/t/79 

6/13/79 

7/26/79 

8/23/79 

9/20/79 

10/16/79 

12/12/79 

T 1  me 

son 

1400 

iroo 

1130 

oflin 

094  5 

1 100 

Cyanophy t a 

A  jroene  1 1  tire  quadrup  11  ca  turn 
Breb. 

1,362 

5,907 

Anahaena  ap.  Bory 

- 

- 

- 

- 

26 

_ 

Anahaena  ap.  1  Bory 

- 

- 

- 

- 

Anahaena  ap.  ?.  Bory 

- 

- 

- 

_ 

_ 

Anacyatle  cjranea 

Dr.  and  Daily 

_ 

_ 

927 

A.  fncerta  Or.  and  Daily  l  1 

,239 

332 

4,563 

2,670 

4,839 

710 

A.  montana  f.  minor 

Dr.  and  Dally 

_ 

A.  (he rtna  11a  Dr.  and  Dally 

- 

- 

- 

_ 

_ 

A.  thermal  la  f.  maior 
(l.nRerh.  ) 

_ 

_ 

Anacystld  ap.  1  Mt-neghlnl 

62 

- 

170 

_ 

Anacyatle  ap.  2  Meneghlni 

- 

- 

- 

- 

_ 

22 

Aphanothece  clathrata 

0.  S.  West 

_ 

Aphanothece  ap.  1  Nag . 

- 

- 

- 

- 

_ 

Coccochlorla  penlocyatia 

Dr.  and  Dally 

_ 

RS 

ChroocQcc.ua  a.».  Nagel  1 

- 

- 

- 

_ 

Dacty lococcopai a 
fasclcularls  l.emm. 

. 

Coraphoaphaerla  lacuatrla 
Chod. 

I.vngbya  lontorta  l.emm. 

- 

- 

- 

- 

_ 

_ 

_ 

I..  Digue  til  Coiront 

- 

- 

- 

- 

_ 

_ 

l..  limnetica  l.emm. 

- 

- 

- 

- 

785 

_ 

_ 

l.vnyhya  sp.  1  Auardh 

- 

- 

- 

- 

- 

_ 

_ 

Noatoc  ap.  Vaucher 

- 

- 

- 

- 

- 

_ 

Dfidllatorla  anguBt i ss 1 ma 

We Ht  A  Weat 
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2,126 

_ 

966 

1  ,046 

73  1 

,153 

0.  Unmet  lea  l.emm. 
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- 

596 

1 .  704 

- 
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_ 

_ 
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Fuglena  ap.  Khr. 

RS 
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Tr ache lomonae  varlana 
( l.emm,  )  Def  1  . 

__ 

_ 

_ 

. 

T.  volvoctna  Ehr. 

- 

- 

- 

- 

26 

_ 

• 

Trachel omonaa  ap.  Khr. 

- 

- 

- 

57 

7 

13 

Trachelomonas  ap.  1  Khr. 

- 

- 

- 

- 

- 

_ 

- 

on  CdentTf 1 ed 
eo glenoid  ap.  1 

- 

- 

- 

- 

- 

- 

- 

Fvr  rhophyt  a 

Clenodlnium  ap.  Stein 

Ferldlnlum  ep.  Khr. 

- 

- 

- 

- 

* 

- 

Oi  hern 

un  ldentli  fed 
phyt  of  lage  1  la  tea  (<10ii) 

27 

155 

1 ,064 

1,022 

549 

29 

m 

Tot  a  1  numb,,  r  of 

taxa  ohaerved  29 

24 

35 

28 

23 

36 

24 

Total  number  of 
i»e r  milliliter 

i ndi vidua  1 b 

14,064 

5,401 

11,833 

18,799 

9,623 

2,029 

3,877 

fM-10  (023)8710)  Chattahoochee  River  at  State  Highway  219,  near  Laftrange,  Oa.,  197R 

IStanding  crop  in  cello  p  r  milliliter:  *,  preaent  In  tnaofflelent  denattlea 
to  eetahlish  accurate  count) 
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(late  4/1  7/78  5/2/78  ./5/7R  7/12/78  R/16/7R 

TIok  1530  1400  30P  0945  1330 
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S ynedra  Fhrenberg 
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Chi orophyt  a 
Act  lnaatrua  Cage  rhe  1  ra 
Ank  1st  rodeetmis  Cor  da 
Carter! a  Oleslng 
Charac! am  A.  Hr  min 
Chlamvdomonaa  ^hrenberg 
Ch  ?  orogonlum  Phrenborg 
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Co c onaa  STf  t  n 
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HI chotpaococcus  Korshlkov 
0 Ictyosphacrlum  9 a ge 1 1 
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F  lakatothrlx  W 1 1 1  e 
Fuaatrua  Phrenberg 
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P a ndorlna  Bory 
Pedlaat  ran  Meyer 
Pteromonaa  Sell  go 
Scenedeawua  Meyen 
Sel enast  run  Relnsch 
Schroederla  hemmermann 
Spermatoroopala  Korshlkov 
Sphaerocyst la  Chodat 
St auraaCmm  Meyen 
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CH-10  (0231A71fl)  Chattahoochee  River 

at  State  Highway 

219  near  LaCrange,  Ca. , 

197ft  —  Continued 

Dale 

4/1 7 /7ft 

5/2/7R 

6/5/7H 

7/1  2 / 7  ft 

ft/16/7ft 

R/29/7B 

TIm 

1530 

1400 

1300 

0945 

1330 

1000 

Tana 

Chlorophyt a — Cone 1 nued 

Tetraedron  Kutzing 

“ 

- 

* 

140 

400 

_ 

Tetraatrua  Chodat 

- 

- 

• 

- 

_ 

_ 

Treubaria  Bernard 

- 

- 

- 

- 

_ 

_ 

Ueatel!a  He  Wlldtrnvinn 

- 

- 

- 

- 

_ 

_ 

Wla louchlella  Skvortzow 

- 

- 

- 

- 

_ 

_ 

Volvox  Mnnaeua 

- 

- 

- 

- 

- 

- 

Chryaophyt  a 

Cent  r f  t  rectus  t.emn*  rmann 

“ 

- 

470 

- 

- 

_ 

Chrysococcus  Klebs 

“ 

44 

- 

- 

- 

- 

*'hr vsophaere  11  a  l.au  ter  horn 

- 

- 

- 

- 

- 

_ 

Dlnobrvon  F.hrenberg 

- 

190 

- 

- 

- 

_ 

“allomonaa  Perty 

* 

- 

* 

- 

- 

_ 

Orhroaonae  Uyaoiakl 

- 

- 

- 

- 

- 

Svnnra  Fhrenherg 

“ 

35 

* 

- 

- 

- 

Crypt  ophy t  a 

Chroononas  Hanagirg 

~ 

9 

160 

- 

1.200 

_ 

Crypt oaonae  Rhrenberg 

200 

190 

2,700 

290 

1,600 

- 

Cyanopby t a 

Agaeneilua  quadrup 1 f catum 

- 

1  ,600 

130,000 

- 

160,000 

9ft, 000 

(Meneghtni)  RreMsson 

A^nn-nellu*  Rrebi saon 

120,000 

- 

- 

62,000 

_ 

- 

Anabaena  Bory 

- 

1 10 

- 

- 

- 

- 

Anacyatfa  cyanea 

Drouet  and  Daily 

- 

- 

- 

- 

- 

- 

A.  Inrerla  ( I.erame  rmann  ) 

- 

- 

21,000 

60,000 

200,000 

26,000 

hrouet  ami  Daily 

Anacvatla  Meneghinl 

3,500 

220 

- 

- 

- 

- 

Aphant zomenon  Mnrren 

- 

- 

- 

2,800 

- 

Cocrocbloria  Sprengel 

- 

27 

- 

- 

- 

- 

Mormogonalea 

- 

- 

- 

- 

18,000 

7,600 

1  vniehya  Apardh 

- 

- 

5R0 

24,000 

12,000 

Oaclllatoria  Vaucher 

19,000 

150 

1,300 

2,600 

4,800 

3,300 

I'hormldlum  Kulztnn 

- 

- 

- 

- 

- 

- 

Kaphidlopala  Kritacb  and  Rich 

" 

“ 

43,000 

12,000 

Kiik  lenophyl  a 

Fuglena  Rhrenberg 

“ 

9 

- 

" 

l.eporyncl  la  Perty 

- 

9 

* 

“ 

“ 

“ 

Tracbe Ioannas  Khreoberg 

500 

1ft 

a 

“ 

“ 

180 

Pvrrophyta 

Clenodl niuia  Stein 

- 

- 

- 

- 

* 

Cymnodintua  Kofold  and  Swezy 

- 

9 

- 

" 

“ 

Perfdtniua  Fhrenherg 

- 

_ 

“ 

“ 

Total 

nuaber 

of  laxa  obacrved 

14 

37 

25 

20 

16 

13 

Tot  al 

nuaber 

of  cel  Id  per  oillllliter 

151,700 

5,540 

172,250 

146,420 

458,600 

164,280 

t 

- 

CH-10  (0211ft  710)  Chattahoochee  River 

at  Scat. 

Highway  219,  near  LaGrange, 

Ga.,  1979 

(Standing  crop 

In  cells 

per  nlllillterl 

!mV. 

.** .  • 

Pate 

5/4/79  6/15/79 
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Time 

lftnn  i 61 s 
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1500 

1100 
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Rreb.  ex  Kutz. 

- 

- 

“ 

- 

~ 

* 

A.  mtnutlaalma  Kutz. 

12 

- 

“ 

- 

- 

Asterionella  formosa  Hass. 

40 

~ 

* 

- 

- 

s. 

Cocconels  dlralnuta  Pant. 

- 

- 

- 

- 

* 

C.  placertula  F.hr. 

- 

- 

“ 

- 

- 

- 

L^_ 

C.  placentula  v.  euglypta 

s 

(Fhr.  )  Cl.. 

- 

- 

- 

- 

- 

' 

Cyclotella  atoonis  Hust. 

172 

- 

966 

67 

546 

190 

C.  trlomerata  Bach. 

20  55ft 

562 

552 

401 

425 

4ft 

•  .  *' 

C.  Meneghlnlana  Kutz. 

I  2 

- 

552 

* 

61 

- 

C.  stelllgera  CL.  and  Grun. 

01 

- 

- 

- 

Cymbella  ventrlcoaa  Kutz. 

- 

~ 

“ 

- 

- 

- 

Funotta  curvata  (Kutz.) 

Loge  rat 

- 

“ 

“ 

** 

- 

[  V: 

F. .  pec tlnal la  (O.F.  Mull.) 

1  -  1 

Rabh  . 

- 

- 

1  18 

- 

■ 

Fradlarla  blcapltata 

A.  Mayer 

- 

- 

- 

- 

- 

- 

F.  brevlstrlata  Grun* 

- 

- 

“ 

“ 

- 

F.  crotonensls  Kit  ton 

- 

- 

“ 

“ 

- 

- 

F .  Intermedia  Grun. 

17 

141 

138 

- 

“ 

- 

F.  vmicberlae  (Kutz.)  Peters 

- 

29 1 

2  76 

67 

- 

- 

1  - 

FrajitlarJa  sp.  1  Lyngb. 

- 

“ 

- 

“ 

“ 

- 

• 

cru9tulla  rhomboldes 

/Khr.T  flat. 

- 

“ 

- 

- 

“ 

Oomphonema  angustatum  v. 

* 

productum  Oran. 

6 

- 

- 

~ 

— 

• 

G.  graclle  Ehr.  emend  V.H. 

- 

- 

- 

- 

“ 

~ 

, '  • 

C.  parvulun  (Kutz.) 

- 

- 

~ 

61 

- 

“eloelra  dlstana  (F.hr.) 

Kutz. 

- 

- 

~ 

121 

286 

r*s 

M.  aranulata  (Phr.)  Ralfa 

- 

276 

67 

- 

- 

M.  vranulata  v. 

angustlsfllma  Mull. 

. 

- 

- 

- 

“ 

M.  lslandtca  Mull. 

- 

“ 

" 

M.  Itallca  (Rhr.)  Kutz. 

12 

- 

* 

“ 

“ 

m.  varlans  C.A.  Ag. 

- 

“ 

“ 

- 

” 

^avlcula  blcapl tel  lata 

Must. 

- 

* 

- 

“ 

~ 

“ 

M.  confervaceae 

( Kutz .  )  Grun. 

- 

- 

- 

- 

“ 

M.  cryplocephala  Kutz. 

“ 

“ 

121 

N.  exlgua  Greg.  ex  Grun. 

~ 

“ 

— 

N.  hungarlca  Grun. 

- 

“ 

* 

~ 

*.  _  ■ 
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- 

“ 

- 

~ 

~ 
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• 
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- 

“ 

_ 

• 

N .  vlrldula  v.  ro9tellata 

r  . 

(Kutz.  )  Cl,. 

- 

- 

- 

- 
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- 
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- 

- 

filiform!*  (W.  Sm. )  Huat. 
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- 

- 

- 

- 
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- 
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- 

“ 

67 

- 

» 
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- 

“ 

“ 

“ 

- 

“ 

■  - 

Plnnufarla  brehlseonll  v. 

1 
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- 

* 

• 
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- 

- 

- 

- 

- 
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’ 
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* 

“ 

_ 

ovata  Kutz. 
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~ 

* 
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► 
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- 
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- 
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Wfi  !e 
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K.  e 1 ongat a  C.  M.  Sm. 
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CH-lit  ((12118710)  Chattahoochee  River  at  State  Highway  218,  near  LaCrange,  Ga.,  1879  —  Continued 


date  S/4/79  6/15/79  7/27/79  8/24/79  9/20/79  10/17/79  12/12/79 

Time  1800  1615  1700  1500  1100  0800  1600 


Ohlorophyta-'-Contlnued 


K.  lunaria  Ve  nianae  Rohla 

- 

47 

141 

4  1  4 

- 

1  ft  2 

- 

K.  lunaria  v.  Irregularis 

G.  H.  Schmid . 

K.  obeaa  (W.  West)  Schmid# 

- 

47 

138 

134 

K,  subaolltaria  G.  S.  West 

“ 

- 

- 

- 

- 

- 

- 

f.agerhelala  quadriaeta 
( Lemm. )  G.  M.  Sm. 

_ 

_ 

_ 

_ 

HI  cractl nlua  pjuai  Hut  Pres. 

- 

- 

- 

- 

- 

- 

- 

^eplirocyt  lum  llmneticun 
(G.  H.  Sis.) 

_ 

_ 

_ 

_ 

_ 

_ 

Oocyst  la  Bor gel  Snow 

- 

- 

562 

- 

- 

- 

- 

o.  lacuatrla  Chod, 

23 

- 

- 

13R 

- 

- 

r>,  pita  Ilia  Mans. 

- 

- 

- 

- 

- 

- 

- 

0.  pvrlforala  Prescott 

- 

- 

- 

- 

- 

- 

- 

Gnrvst 1  a  ap.  Nageli 

- 

- 

- 

- 

- 

- 

- 

p«ri.'nrlni  »o run  (Huell.) 

Rory 

_ 

_ 

_ 

_ 

_ 

_ 

p<*dfastrua  htradiatum 

Ha»v<»  n  . 

_ 

_ 

_ 

_ 

_ 

P.  dun  lex  v.  gracilimum 
k  Wear 

_ 

_ 

_ 

_ 

_ 

_ 

P.  tetraa  v.  tetrsodon 
^’ot  <ia  )  Rabh. 

_ 

_  ■ 

- 

190 

Pol vedrl opals  aplnulosa 
Schmid . 

_ 

47 

_ 

_ 

_ 

Padfofflum  l  rregvlare 
(Will#)  Bnrnn. 

_ 

- 

- 

- 

- 

- 

Srenedeaaus  abwndana 
( *  tY rh  .  )  Cho'd ~ 

_ 

_ 

- 

276 

- 

- 

- 

S.  bl  luga  (Tmp.)  I.agerh 

- 

- 

- 

- 

- 

- 

- 

dent lculati  a  Lagerh. 

- 

- 

562 

552 

134 

- 

- 

5.  dtraorphua  (Turp.)  Kuetz 

- 

- 

- 

- 

- 

“ 

• 

5.  (nrr....tuliii  8ohi  . 

- 

- 

- 

— 

- 

- 

“ 

S.  ohllquue  (Turp.)  Kuetz 

- 

- 

- 

- 

- 

- 

999 

5.  opollen.l.  v.  contact* 
Rre.rot  t 

_ 

_ 

_ 

- 

_ 

S.  qu.drlcauda  (Turp.) 
he  Breb. 

23 

279 

281 

7,173 

134 

121 

_ 

Scenede.au*  ap.  1  Meyen 

- 

m 

- 

552 

- 

- 

- 

Schroederla  set  1 gera 
( Schr  oed .  )  l,*iwn. 

_ 

_ 

2R  1 

_ 

67 

- 

_ 

Selenaat run  gracl le  Refnech. 

- 

- 

- 

- 

- 

- 

- 

S.  mtnutuB  (Naeg.)  Colli na 

12 

- 

- 

- 

- 

- 

- 

Spondvloalua  planum  (Voile) 

W.  &G.  S.  West 

_ 

_ 

- 

- 

_ 

- 

_ 

Staurastrua  aptculatum  Rreb. 

- 

- 

- 

- 

- 

- 

- 

5.  chaetoceroa  (Schroed.) 

G.  H.  Sm. 

_ 

_ 

14! 

268 

_ 

- 

S.  dill tatura  Phr. 

- 

- 

- 

- 

- 

- 

- 

S.  cradle  Ralfa 

- 

- 

- 

- 

- 

- 

- 

S.  granulosum  (P.hr.)  Ralfa 

- 

- 

- 

- 

- 

- 

- 

S.  naradoxun  Meyen. 

- 

- 

- 

- 

- 

- 

- 

Tetraedron  caudatum  (Corda) 
Hans . 

_ 

_ 

_ 

_ 

- 

- 

_ 

T.  mini  bub  (A.  Braun)  Hane. 

- 

- 

- 

- 

- 

- 

T.  regulare  v.  Incus  Tell. 

- 

- 

- 

- 

- 

- 

- 

T.  t rlgonua  (Naeg.)  liana. 

- 

- 

- 

- 

- 

- 

- 

T .  trlgonum  v .  graci le 
( Re  i  n. )  T)e  t . 

_ 

_ 

_ 

- 

_ 

Tetraatrua  glabrum  (Roll) 

Aht.  and  Tiff. 

_ 

- 

- 

- 

- 

- 

_ 

T.  at aurogenlae forme 
(Scbroed.)  lemm. 

_ 

- 

. 

_ 

- 

- 

T.  t r lacanthum  Kora. 

- 

- 

- 

- 

- 

- 

49 

fboracoaionaa  phacotoidea 

I.  M.  Sa. 

_ 

_ 

_ 

67 

_ 

_ 

Ireubarla  aetlgerum 

G.  M,  Sa. 

_ 

_ 

61 

_ 

T.  v.rla  Ahl.  and  Tiff. 

- 

- 

- 

- 

- 

- 

- 

Westell*  botryoldea 
(iTTueat)  0*  «M1  d 

_ 

_ 

- 

_ 

- 

_ 

unidentified  coceold  ap. 

- 

- 

- 

- 

- 

- 

460 


CH-10  (0  2  3  38  7  1  0)  Chattahoochee  River  at  State  Highway  219,  near  LaCrange,  Ca. ,  1979  —  Continued 


hate 

Tlae 

5/4/79 

1800 

6/15/79 

1615 

7/27/79 

1700 

ft/24/79 

1500 

9/20/79 

1300 

10/17/79 

0800 

Cyanopbyt a 

Agaenellua  quadrup 1 1 oat  urn 

B  reb. 

3,360 

225,830 

144,976 

17,720 

12,373 

Anabaena  ap.  Hory 

- 

- 

- 

- 

_ 

788 

Anabaena  ap.  1  Borv 

- 

- 

- 

- 

_ 

Anabaena  ap.  2  Hory 

- 

- 

- 

- 

_ 

_ 

Anacyatla  cyanea 

Dr.  and  Dally 

_ 

_ 

_ 

A.  lncerta  Dr.  and  Dally 

64  7 

1,024 

60,287 

41,382 

10,498 

3,336 

A.  nontana  f.  minor 

Dr.  and  Dally 

_ 

_ 

A.  thermal  la  Dr.  and  Dally 

- 

- 

- 

_ 

_ 

A.  thermal (a  f.  malor 
(Lagerh. ) 

__ 

. 

. 

Anacyatla  ap.  1  Meneghinl 

- 

- 

- 

1,241 

_ 

Anacyatla  ep.  2  Meneghlnl 

- 

- 

- 

- 

_ 

_ 

Aphanochece  clathrata 

C.  S.  Meet 

_ 

_ 

4,280 

Aphanothece  ep.  1  Nap. 

- 

- 

141 

_ 

Coccochlorls  penlocystla 

Dr.  and  Dally 

_ 

Chroococcus  ap.  Nagell 

- 

- 

- 

_ 

_ 

_ 

Dactylococcopala 
fasclcularla  Lenin. 

243 

D.  raphldtoldea  Hanag. 

- 

- 

- 

_ 

_ 

Coaphoaphaerla  lacuatrla 
Chod. 

_ 

. 

. 

535 

Lynghya  contorts  Lemm. 

- 

- 

1,827 

1,379 

- 

- 

L.  Olguetll  Conont 

_ 

_ 

_ 

_ 

L.  llanetlca  I.enm. 

- 

- 

- 

- 

2,340 

_ 

Lyngbya  ap.  1  Aeardh 

- 

- 

- 

- 

- 

_ 

Nostoc  ap.  Vaucher 

- 

- 

- 

_ 

- 

_ 

Oaclllatorla  angustlaalru, 
West  &  West 

173 

. 

_ 

4,414 

6,687 

0.  limnetic.  Lemm. 

2,373 

- 

5,656 

- 

- 

Palmogloea  prnluberans 
(Sm.  &  Sow.)  Kuetz 

_ 

_ 

_ 

. 

Splrullna  malor  Kuetz. 

- 

~ 

- 

- 

- 

Kuglenophyta 

Ruglena  ap.  Rhr. 

Tracheloaonaa  varlana 
(Lena. S  Def  1 . 

_ 

_ 

. 

. 

T.  volvoclna  Ehr. 

- 

- 

- 

- 

67 

61 

tracheloaonaa  ap.  Rhr. 

- 

- 

- 

- 

- 

Trache lomonaa  ap.  1  Rhr. 

- 

- 

- 

- 

unf dentlf led 
euglenold  «-p.  1 

- 

- 

141 

- 

- 

- 

Pyrrhophyta 

Glenodlnlua  ap.  Stein 

Pertdlnlun  ap.  Rhr. 

- 

- 

- 

- 

- 

- 

Others 

unidentified 
phytof  lagel  lates  (<lf\i) 

133 

186 

141 

3,085 

936 

606 

Total  maker  of  taxa  observed 

73 

25 

21 

12 

25 

23 

Total  nuaber  of  Individuals 
per  all  11  liter  1 

,H28 

11,352 

295,479 

220,080 

40,870 

26,851 

12/12/79 

1600 


428 


4ft 


95 

1,759 


51 

21 

9,511 


46  1 


CH-0  7  (02118720)  Chattahoochee  River  (City  of  LaCrange  Intake)  near  haC range,  Ca. ,  1978 

(Standing  crop  In  cells  per  milliliter;  *,  present  In  Insufficient  densities 
to  establish  accurate  count! 


Pate 

4/12/78 

5/4/7R 

6/1/7R 

7/11/78 

R/17/7R 

Tine 

1400 

I24S 

1315 

1345 

0915 

Taxa 

Racl 1 larlophyta 

2,300 

Achnanthes  Rory 

“ 

“ 

Aaterlonella  Hasaall 

- 

~ 

Cyclotella  Brebtsson 

13,000 

1,700 

1,200 

130 

470 

Cynbella  Aftardh 

" 

- 

- 

“ 

- 

Funotla  Ehrenherg 

“ 

- 

“ 

** 

Fragllarla  Lyngbye 

“ 

64 

- 

- 

Comphonema  Hustedt 

- 

- 

- 

- 

Me lost  fa  Kutzlng 

460 

1 ,400 

- 

470 

Merldlon  Agardrh 

- 

“ 

“ 

“ 

- 

Navlcula  Bory 

“ 

** 

• 

N1  tzscnla  Hassal 1 

240 

210 

1,400 

Phlzosolenla  Brtghtwell 

- 

- 

530 

emend  Ehrenhefg 

Svnedra  Fhrenberg 

_ 

- 

- 

130 

- 

Tabellarla  Ehrenberg 

- 

“ 

a 

' 

Chi orophyt a 

Actlnastrum  Lagerhelm 

- 

140 

- 

- 

Anktst  rodeaimis  Corda 

1,200 

710 

700 

- 

Carterl a  Dies  log 

- 

- 

- 

130 

a 

Characlum  A.  Braun 

- 

- 

Chlamvdoraonaa  Fhrenberg 

2,200 

1  .too 

460 

“ 

- 

Chlorogonlum  Fhrenberg 

- 

- 

460 

130 

470 

Chod atella  t.emme  rma n n 

240 

43 

" 

~ 

Clnsterlopala  l.erai  rroann 

- 

“ 

“ 

“ 

I'nccnmonaa  Stein 

64 

- 

Toelastrun  N«*e!l 

- 

- 

- 

- 

Cosmarlum  Corda 

- 

- 

- 

130 

Cmctaenla  Morren 

- 

" 

- 

1,600 

o 1  rhotomococcua  Koral.lkov 

- 

- 

- 

“ 

ni ctyoaphaerium  N^gell 

- 

340 

- 

- 

2,300 

hysmorphococcus  Take da 

- 

“ 

* 

" 

“ 

Flakatothrlx  Ull le 

- 

- 

* 

~ 

** 

Fuastrum  Ehrenberg 

- 

* 

“ 

Francela  henmermann 

“ 

- 

C! oeoacllntr  •  .1.  M.  Smith 

" 

340 

C loeoc^atla  Nagel  1 

~ 

- 

“ 

“ 

- 

Colerklnla  Chodat 

- 

21 

230 

“ 

Contum  Muller 

- 

- 

- 

“ 

“ 

< 1 rchner lei  1  a  Scbmldle 

- 

1,600 

- 

*1 cractl nlum  Fresenlua 

2,600 

R10 

930 

400 

- 

Mougeotla  Agardh 

- 

- 

Oocystla  Nagell 

- 

64 

“ 

- 

Pandorlna  Bory 

' 

- 

* 

“ 

Pedlastrua  Meyer 

- 

“ 

a 

Pteroaonas  Self  go 

- 

110 

- 

Scenedesraua  Meyen 

960 

340 

3,200 

2,900 

6,600 

SplenastruB  Retnscb 

1,400 

8*) 

1,400 

130 

- 

Srhroederla  l.emmermann 

- 

- 

A 

* 

Spt-rmaiozoopsl  8  Korshlkov 

“ 

- 

“ 

“ 

- 

Spbaerocyet 1 8  Chodat 

- 

- 

* 

“ 

s t auras t rum  Meyen 

- 

" 

- 

130 

~ 

CH-07  (0233H720)  Chattahoochee  River  (City  of  LaCranae  Intake)  near  UCranae,  Ca.,  1978  —  Continued 


Tau 


Date 

Time 


Chlorophyta — Conti nued 
Tetraedron  Kutzlng 
Tetrmt rue  C ho da t 
Treuharle  Bernard 
Wes tel  la  da  Wilde  rmanr. 

Wl a louchlal la  Skvortzow 
Vol vox  Linnaeus 

Chrysophy t  a 

Ontrl tractua  I.eranw  rmann 
Ch rysococcua  Kleha 
Chrysophaerel  la  l.auterhorn 
HI nobryun  Rhreuberg 
Hal \ omonaa  Ferty 
Ochromonaa  Wyaotakl 
Synura  Ehrenherg 

Crvptophyta 
Chroomonaa  Hanaglrg 
Crypt  omonaa  Ehrenherg 

Cyauophyt  a 

4 g menel  lum  quad  rup  1  lj!a t  um 
(Meneghinl)  Rrehlsaon 
*  ymeneJMUm  Breblsaon 
Anahaena  Rory 
Amu* y h 1 1_a  cyanea 
Drouet  and  Dally 
1  ncerta  (lemurnann) 

Droue  t  and  Dally 
\nrirystl£  Meneghinl 
Aphanl zomenon  Horren 
C o t- c ochlorl a  Sprengel 
Hormogonalea 
I.vnghya  Agardh 
°st- 1  llatorl a  Voucher 
"hormldlum  Kutztng 
^aphl dl ops  1  a  Frflsch  and  Rich 

H ug lenophyt  a 
Kuglena  Rhrenberg 
T.epocyncl  la  Perly 
Trarhelomonaa  F.hrenberg 

Fyr rophyta 
Clenodlnlum  Stein 
Cvmnodlnlum  Kofold  and  Swezy 
I’erldlnlim  Ehrenherg 


Total  number  of  laxa  observed 
Total  number  of  cells  per  milliliter 


4/12/7R 

1400 

S/4/78 

1 24  S 

6/1/78 

1  31 S 

7/11/78 

134S 

8/17/78 

0915 

8/29/78 

1415 

130 

470 

3,800 

- 

- 

- 

_ 

21 

- 

270 

- 

_ 

“ 

- 

- 

470 

570 

21 

- 

- 

_ 

_ 

' 

“ 

' 

- 

- 

- 

_ 

_ 

* 

- 

- 

- 

_ 

- 

21 

; 

- 

“ 

“ 

- 

- 

- 

_ 

480 

- 

- 

_ 

_ 

_ 

- 

- 

“ 

- 

ISO 

130 

470 

720 

S10 

700 

130 

470 

280 

- 

12,000 

430,000 

48 , 000 

77,000 

- 

22,000 

- 

- 

_ 

_ 

51,000 

- 

~ 

- 

- 

“ 

- 

- 

_ 

_ 

_ 

_ 

- 

- 

210,000 

70,000 

71,000 

- 

8.600 

600 

- 

400 

- 

50,000 

“ 

- 

- 

- 

- 

- 

- 

210 

- 

- 

- 

- 

190 

. 

20,000 

25,000 

19,000 

4,100 

660 

14,000 

130 

9,800 

3,100 

~ 

- 

- 

- 

2,100 

“ 

S30 

97,000 

5 1 , 000 

_ 

71 

_ 

_ 

_ 

_ 

- 

- 

- 

- 

- 

- 

43 

- 

** 

_ 

_ 

_ 

_ 

_ 

- 

- 

- 

- 

_ 

_ 

_ 

_ 

_ 

15 

29 

15 

22 

16 

14 

00 

22,188 

666,280 

146,060 

294,290 

183,240 

CH-07  (02338720) 


Chattahoochee  River  (City  of  LaCrange  Intake)  near  La Grange,  Ga.  ,  1979 


(Standing  crop  In  cells  per  milliliter] 


Date 

Time 


Had  1  lariophy  t  a 
A c hnanthea  lanceolata 
Breb.  ex  Kutz. 

A.  rwtnut iealma  Kutz. 

Ab i erionel la  formes a  Haas. 
Cooconela  dlmtnuta  Pant, 
c.  placentula  Fhr. 

0,  placentula  v.  euglypla 
(Khr.)  CU 

Cyr 1 otel la  at omua  Must. 

C.  glome rat a  Bach. 

C ,  Meneghl nl ana  Kutz. 

C.  s  tel  llgera  Ct..  and  Grun. 
Cymhella  vent rlcosa  Kutz. 

v unot  iji  curvata"  7~*u t  z .  ) 

Losrt*  rat 

K.  pectlnalts  (O.F.  Mull.) 
R-tbh. 

F ragt larla  bl capltat a 
A.  Haver 

K.  hrevlatrlata  Grun. 
p.  crot onenal b  Kitton 
v.  Intermedia  Grim. 

voucher lae  (Kutz.)  Peteru 
frag!  larla  ap.  I  I.yngb. 

F r \ latull a  r ho m hoi dea 
( Khr .  )  net, 

Gouiphonema  anguetattim  v. 

prod uc tjira  Gran. 

G.  gracl le  Fhr.  emend  V.H. 

G .  parvulum  (Kutz. 3 

Me _los  Ira  dJgtH n a  (Fhr.) 

Kutz . 

M,  granulate  (Khr.)  Ratfs 
M •  8 ranulata  v . 

a  n  gu  a  t_l_e_a  t  ma  Mu  1  I . 
h.  t  sl/indt  ca  Hull. 

m.  UalYca  (Fhr.)  Kutz. 

M.  varlana  C.A.  Ag. 

Ha y? cula  bl c  a  pi  to  11  a  t ji 
fhie t  ♦ 

n.  conf ervaceae 
( Ku*  z .  )  Grun . 

N .  cryptocepha la  Kutz. 
exlgua  Grpg.  ex  Grun. 

H.  hungarl ca  Grun. 

N,  puptila  Kutz. 

M .  r by ncoceph ala  Kutz. 

H .  t  r 1  punctata  TMu 11.) 

Borv. 

N .  vt rldula  v.  rostel lata 
(Kutz.  V  ClT. 

N 1 1  zachla  aclcn 1 ar 1 s  W,  Sm. 
H.  f 11 i  formls  Tw.  ^m. )  Must. 
V .  hoi sat  1 ca  Mum t . 

H.  palea  (Kutz)  W.  Sm. 
Qnenhora?  ap.  Petit 
PI nnu larla  brehissonlt  v. 

dlminuta  (Grun.)  Cl.. 

HI  inu larla  ap.  1  Fhr. 

Rhl zoaotenla  erlens Is 

H. L.  Sa. 

Surlrella  anguat a t a  Kutz. 

8.  ovata^  Kutz. 

S.  ovata  v.  plnnata 
(W.  Sm.) 

Sv  edra  act  1 nast roldea 

I.  mm. 


5/5/79 

6/15/79 

7/27/79 

8/24/79 

9/20/79 

10/17/79 

12/12/79 

0900 

1430 

1410 

1210 

1330 

1300 

1700 

. 

__ 

_ 

- 

_ 

- 

1 1 1 

- 

- 

- 

- 

- 

58 

55 

- 

- 

- 

- 

* 

- 

- 

- 

- 

“ 

- 

* 

- 

" 

" 

- 

” 

. 

_ 

_ 

- 

- 

- 

_ 

907 

283 

1,878 

5 

176 

233 

111 

451 

989 

- 

8 i4 

396 

117 

- 

- 

14* 

134 

- 

264 

ss 

91 

- 

“ 

~ 

- 

- 

~ 

“ 

~ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

_ 

- 

- 

- 

- 

- 

- 

_ 

- 

- 

- 

- 

- 

“ 

- 

1  16 

283 

288 

103 

- 

- 

- 

“ 

- 

- 

- 

- 

- 

- 

- 

_ 

_ 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

** 

Ill 

Ini 

283 

- 

101 

264 

350 

187 

- 

- 

— 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

- 

- 

- 

- 

- 

" 

- 

- 

- 

- 

“ 

** 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

58 

- 

- 

- 

- 

“ 

** 

“ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

55 

- 

141 

134 

413 

- 

58 

- 

- 

- 

- 

“ 

- 

408 

- 

- 

- 

- 

_ 

- 

- 

- 

- 

44 

- 

- 

- 

- 

- 

“ 

- 

. 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

- 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

- 

- 

“ 

- 

- 

- 

- 

- 

- 

- 

. 

_ 

_ 

- 

- 

464 


CH-O?  (n?1W7?o)  Chat t ahoorhee  Hiver  (City  of  l.aOrange  intake)  near  LaOrarge,  Ca.,  1979  —  Continued 


Hate 

Tiir* 

5/5/79 

0900 

n/15/79 

1  4  30 

7/27/79 

14  30 

8/24/79 
12  30 

9/20/79 

1110 

10/17/79 

1100 

17/17/79 

1700 

Hacf  1  la  r  1  op  by t  a  -  -0 onl  1  nued 

S  .  tail  Kut  x . 

268 

S.  del  1  cat  1  sa  Ima  w.  Sn. 

- 

" 

- 

- 

- 

- 

- 

*• .  ruapem  Kut*. 

- 

- 

- 

- 

- 

- 

_ 

S .  ulna  (Nit*.)  Khr . 

- 

- 

- 

- 

- 

- 

_ 

V‘vnedra  •  p.  Khr  . 

- 

- 

- 

- 

- 

- 

_ 

■'vnedra  »p.  1  Hhr. 

- 

- 

- 

- 

_ 

_ 

_ 

rr»he  Miirla  frneit  rnta 
( '  vn*h. )  Kui * . 

- 

- 

- 

- 

- 

44 

- 

Mi |  y i.ipliy  .  • 

'Mnohrvon  aurlale  Mr. 

- 

- 

- 

- 

- 

- 

_ 

0  rypt  op  hyt  a 

Hiroononai  ip.  1  uam, 

986 

1  .  179 

989 

805 

1,858 

704 

2,099 

A  rvpl  naonu  ovata  Fhr. 

?  ’  7 

- 

- 

- 

101 

58 

r rvptomonaa  ap.  I  »*ir. 

- 

36  3 

4  24 

537 

2,651 

220 

233 

r  rv|' '  onona  8  ap.  Mif. 

■ 

- 

“ 

- 

152 

- 

Mil  aroptivt  • 

Art  1  naal  run  HanUirlil  1 

v.  elongatum  O.M.  Sm. 

A.  Hantfschll  v.  fluvlatllt 
Schroed . 

1,651 

AnW  1  at  rodftimii  convolutui 

A  ord* . 

_ 

. 

939 

206 

176 

58 

A.  falratua  (Cord a.)  Haifa 

1  1  1 

181 

- 

517 

- 

_ 

211 

A.  falratua  v.  mlraMlls 
(West  &  Weal)  C.S.  Went 

. 

4,5 

88 

58 

A  rt  h  ro  <1ea  mu  a  incus  (Hreh.) 
Haas. 

. 

Carterla  multlfllla  (Frea.) 

nn  f. 

2,655 

4  08 

141 

112 

iVpha  1  omonaa  (tranulala 

M  1  BPilh. 

55 

_ 

•  tiarariu*  atnMguum  H«  rmnn 

- 

- 

- 

- 

- 

- 

Ch.iracium  ap.  1  A.  Braun 

- 

- 

- 

- 

- 

- 

- 

Mi  1  .imvdomonaa  eplphyltra 
c.  H.'SoT.  “ 

. 

C.  glohoaa  Snow 

551 

272 

- 

402 

- 

- 

641 

Oil  amyHnmooaa  ap.  1  Khr. 

277 

- 

402 

206 

44 

29  i 

Cli  1  orogonl un  el ongnalum  Hang.  55 

- 

- 

268 

- 

- 

- 

Clost erlnpal a  longlssima 
l.emm. 

. 

. 

. 

Olosterium  grad le  fireb. 

- 

- 

- 

- 

- 

- 

- 

Coelaatrum  ailcroporum 

Naeg . 

_ 

- 

_ 

_ 

- 

_ 

C.  proboac 1 deum  Hohlin. 

- 

- 

- 

- 

- 

r.  rPt  1  cul  at  uni  (l)an>».) 
seiin . 

_ 

_ 

_ 

_ 

_ 

C.  spbaerlcum  Naeg. 

- 

- 

- 

~ 

- 

- 

Coamarlum  geometrfcum 

W.  &  C.S.  West 

_ 

_ 

. 

_ 

_ 

_ 

A osaarlum  ap,  1  Corda 

' 

- 

- 

- 

- 

- 

- 

Crurtgenla  feneatrata 

Schmid. 

441 

725 

__ 

_ 

_ 

_ 

C.  rectangu 1  aria  (A.  Br.) 
Cav 

_ 

1 ,451 

565 

_ 

_ 

C.  tetrapi  .111  (Kirch.) 

West  &  West 

_ 

_ 

_ 

_ 

_ 

01  ct  yoaphaerlum 

Khrenherg  1  antira  Naeg. 

815 

. 

1 12 

1).  pulchellum  Wood 

* 

1  ,088 

565 

- 

- 

- 

Colenktnla  radfata  (Chod.) 

1111  ie 

_ 

181 

_ 

268 

- 

- 

K 1 rchneri el  1  a  contorts 
(Schmid.  )’ Boh  1. 

_ 

_ 

_ 

_ 

_ 

K.  etongata  C.  M.  Sm. 

- 

- 

- 

“ 

- 
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CH-07  (0233H  720) 


rhaltshooct.ee  klver  (rity  of  [.anrAnye  Intake)  near  LaOremte ,  Ga.  ,  1979  —  Continue,! 


6/15/-") 
14  30 


7/27/7« 
I  4  30 


fl/24/79 

1230 


9/20/79  10/27/79  12/12/79 

1330  1300  1700 


Chi  o  rophyt  s--Cont  I  nued 
g,  1 1 mar  1*  v.  HI anae  Boh  l* 
i".  inaria  v.  l_rre gu  I  a r  1  a 
f  .  M.  Schmid, 

v ,  uheaa  (W.  West)  Schmid. 
v .  j nhaol 1 tarl a  C .  S .  W e a t 
Cm K'e rheltnl a  quadrl aeta 
( Cemm.  )  C ,  M.  Sm. 

M t cract 1 nl ua  pua Ilium  Pres. 
N'ephrocy  t  lum  1  1  nine t 1  cum 

7 *■:.*  m.“  So7) 

Oocvatla  Borge *  Snow 
o,  lacustrla  Chod. 

O .  pus  f 11a  Mans . 
n.  pyrlfortnls  Prescott 
ncvstls  sp*  N age  11 
f,anlorlna  morum  (Mue11.) 


Pedlastrum  bl  radl  alum 
Meven. 

P.  duplex  v.  grad  1  1  nnm 
West  A  West 

p .  tetraa  v.  t  e  t  r  a odop 
(Co rdaT  Rabh  . 

Pol yedrl opal  s  snf  nu 1 oaa 
S  rhm  1  d  • 

R  a  d  1  of  J_lum  I  jrn  gu  1  a  re 
(w'i  1  le  1  B  runn. 

See nedesmua  abundant* 
fKl  rrh  ."T^Chod  • 

S.  hi  juga  (Turp.)  bngerh. 

S.  dent  1 c ul a t us  Lagerh. 

•3.  dlmorphua  (Turp.)  Kuelz 
S ,  i  ncraaaalulus  Rohl. 
s  .  ohl  Iquua  (fiirp.  )  Kuetz 
s,  opol lenslfl  v,  contacts 
Prescot  t 

S.  ouadrlcaudn  (Turn.) 

Pp  Rreb. 

Scene desoua  ap.  1  Me yen 
Srhrcederla  aejlgern 
(Srhroed.)  Lemm. 

Se 1 enaat  rum  graclle  Relnach. 
S.  ml  nut  urn  (Na**g.  )  Colllna 
Snon'JyJoa  lum  planont  (Wo lie) 
WTT  C.  7.  Wes  t 
S t auras t rum  api cul a turn  Rreb. 
S.  rhaetoreros  (Srhroed.) 

n. 

s .  d 1 1 1 1  at. urn  Kb r . 

S.  gracl  le^  R»1  f  s 

S .  g ranu 1 oaua  ( Pb  r . )  Waifs 
s.  na radoxum  Meven. 

Te t  raedron  caudatum  (Corda) 
Hana  . 

T.  min  t hub  (A,  Braun)  Mans, 
f.  regular*  v.  Incus  Tell. 

T .  t  rlgonnm  (Naeg.  )  Mans. 

T.  t  rlgonum  v.  grad  le 

(Rein. )  net. 

Tet fast  rum  gl a brum  (Roll) 
AM.  and  Tiff. 

T.  at aurogenlar forme 
(Schroed.)  Lemm. 

T,  ' r* acanthnm  Kora. 

T b  : acomonaa  pha r  o t  oi_d  * a 

C.  V.  Sm. 

Treubarla  set (Re rum 

C.  H.  Sm. 

T.  varla  Abl,  and  Tiff* 

W es t e  1  J_a  botryo Idea 

'(Wfwest)  be  wffd. 

unidentified  coccold  ap. 
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CJI-07  (02VW  720)  Chattahoochee  River  (City  of  I.aRrange  Intake)  near  LaRrange,  Ra.,  1979  —  Continued 


Halt* 

S/5/79 

6/15/79 

7/27  /79 

ft/24/79 

9/20/79 

10/17/79 

17/12/79 

» 

T I  me 

(1900 

1410 

U  in 

1230 

1  110 

1  100 

i  700 

.  . 

_ _ _ _ „  _ 

_ 

a  .  ' 

.  \ 

Cyanophyta 

Apmenellum  quadrup 1 1  cat  urn 

rm  «reh. 

L^.,  Anabaena  sp.  Rory 

- 

S,°R5 

110,1104 

110, 2RI 

24,76ft 

1,145 

- 

- 

- 

- 

M 

Anabaena  sp.  1  Rory 

- 

- 

- 

- 

9 

Anahaena  ap.  2  Rory 

- 

- 

_ 

1 

Anaryatla  cyanea 

1 

Hr .  and  Hally 

- 

- 

- 

_ 

211 

A.  1  icert*  t’r.  aid  Hally 

4,425 

ft  ,9  7ft 

2ft, 262 

64, 129 

20,5)7 

2,465 

9 

X.  mint  ana  f  .  ml  r.or 

W 

Hr .  a  id  Ha  1  y 

A.  the  .'mall  i  Or.  and  latly 
A.  thermally  f.  malor 

- 

- 

■ 

~ 

~ 

- 

- 

-  - 

( l.ape  rh  .  ) 

- 

- 

- 

_ 

Anacvatla  ap.  1  Men«*>»hlnl 

60R 

- 

2ft) 

4,025 

_ 

700 

-■ 

Anacyat la  ap.  0  Me  nenh 1 n 1 
Aphanothece  rlathrala 

- 

“ 

- 

- 

** 

- 

0 .  S .  We  a  t 

- 

- 

_ 

'M 

Aphanothece  ap.  1  Nag. 
Oocrochl or 1  a  penlorystls 

1,109 

- 

- 

- 

291 

\K 

Hr.  and  Dally 

- 

_ 

_ 

•’hroococcu#  ap*  Maxell 

- 

- 

_ 

Hart ylococ cops! a 

fasclcularla  he mm. 

- 

- 

- 

h?  i 

P6 

(•omphosphaerl  a  laruetr! s 

01  iod , 

- 

272 

- 

2AR 

411 

176 

150 

l.ynghva  contort*  l.«. 

- 

- 

707 

45.4R1 

* 

_ 

_ 

1.  hlguetll  Comnnt 

- 

_ 

- 

_ 

• 

1  .  1 1  ran* t  1  ca  he  mm. 

- 

- 

- 

_ 

1  ,012 

_ 

„ 

’  vtn'hya  ap.  1  Afurdh 

- 

- 

- 

7,91ft 

- 

Nosloe  ap.  Vaurh.fr 

- 

- 

- 

- 

_ 

_ 

_ 

Osc  1  IJalor  1  a  Aliens t  .  as  1  ma 
West  A  West 

. 

i  ,451 

7,911 

1.R91 

0.  M  mnet lea  he mm. 

- 

ft,  515 

12,294 

- 

- 

_ 

- 

Palmodloea  protuherana 

( Sm.  A  Sow.  )  Kue tz 

- 

- 

- 

- 

_ 

_ 

c 

Spt.ru  Una  malor  1’iietz. 

- 

" 

~ 

* 

~ 

- 

- 

Fug  1  euophy  t  a 

.  V 

K  •  >  V  1  e  n  a  ap.  Phr. 

- 

- 

141 

- 

- 

- 

- 

Tra< he  1 omonae  varlans 

^  he  min.  )  rief  1 . 

- 

- 

- 

- 

- 

- 

- 

T.  vo  Ivor  Inn  F.hr. 

- 

- 

- 

114 

- 

44 

- 

' 

Trarhel onion  as  sp.  Khr. 

- 

- 

- 

- 

- 

- 

- 

• 

Trarhe  1  nmonas  bp.  1  P.hr. 
on  1  dent  I f 1 ed 

- 

45 

“ 

- 

- 

- 

- 

cii glenoid  b|>.  1 

- 

141 

" 

- 

- 

- 

Py rrhophyta 

r,]  food  1  n  1  om  sp.  Stein 

- 

- 

“ 

2AA 

- 

- 

- 

IVridlnlum  sp.  Khr. 

- 

- 

- 

- 

10) 

- 

- 

L. 

Ot  hers 

_• 

mi  fdent 1 f led 

phvt of lagel la t ea  (<10u) 

551 

1,110 

2 , 2BJ 

1,142 

969 

991 

Total  number  of  taxa  observed  70 

11 

2ft 

10 

1R 

21 

22 

• 

Total  mirnher  of  Individuals 

• 

per  milliliter 

12,777 

19  t  109 

191, ARh 

257, 'Rh 

56,450 

11 ,04R 

ft ,  4  50 

•1 
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L  AD-A149  942  UATER  QAALITV  MANAGEMENT  STUDIES  NEST  POINT  LAKE  6/6 

\  CHATTAHOOCHEE  RIVER  ALAB  .  (U>  CORPS  OF  ENGINEERS  MOBILE 

AL  MOBILE  DISTRICT  D  B  RADTKE  ET  AL  AUG  84 
UNCLASSIFIED  COESAM/PDEE-84/884  F/G  8/8  NL 


CM '05 A  (021)9140)  Chattahoochee  River  at  State  Highway  701  near  Abbottsford,  Ce.,  197R 

(Standing  crop  In  cella  per  «llllllter;  *,  preeent  In  Insufficient  denaltlea 
to  eatahliah  accurate  count) 


Oate 

4/12/7R 

5/)/7A 

A/1/7S 

7/11/7R 

R/15/78 

S/)0/7R 

T1  me 

1200 

10)0 

1015 

0945 

1015 

1500 

Taxa 

Bad  1  larlophyta 


Achnanthea  Rory 

- 

- 

- 

220 

570 

1,500 

Aaterlonella  Haaaall 

- 

250 

- 

- 

- 

- 

Cvclotella  Brehlaaon 

120 

).6on 

A  50 

670 

1.100 

610 

CymSella  Aeardh 

- 

- 

- 

— 

— 

— 

P.unotla  Ehrenher* 

- 

- 

- 

- 

** 

- 

Pragl  Urti  Lynjtbye 

- 

42 

70 

2,200 

* 

- 

Oomphonema  Hunted  t 

- 

- 

- 

- 

- 

- 

**eloaira  Kutzln* 

220 

1,200 

- 

- 

- 

- 

Merldlon  AearOth 

_ 

_ 

_ 

_ 

Navictila  Bory 

- 

- 

- 

- 

- 

N 1  tzachla  Maaaal l 

- 

550 

70 

_ 

- 

Rhtzoaolenla  Brt*htvell 

- 

42 

• 

220 

* 

- 

emend  Fhrenher* 

Synedra  Ehrenhera 

560 

_ 

- 

. 

_ 

Tahellarla  Fh-enherg 

120 

“ 

- 

“ 

- 

Chi orophyt  a 

Actlnaatrua  !.a«erhelin 

- 

- 

- 

- 

- 

- 

Ankiatrodeawua  Oorda 

770 

1,200 

210 

- 

- 

- 

c arterla  Dlestne 

- 

- 

70 

_ 

1.100 

_ 

Characiu*  A.  Hraun 

- 

- 

“ 

- 

- 

- 

Ch  1  amydomonaa  Rlirenhers 

120 

1.700 

140 

670 

- 

610 

ChloroRontum  Fhrenherg 

- 

no 

- 

- 

- 

- 

Chodate  1  la  l.em*p  rmann 

n 

42 

- 

- 

- 

- 

Cloatertopeta  l.emme  rmann 

- 

- 

- 

- 

- 

- 

'■’nccomonaa  Stein 

- 

— 

- 

- 

— 

Codas  true  N,-.gell 

2  50 

- 

- 

- 

- 

- 

C osmarlum  Co  da 

- 

- 

- 

* 

- 

Cruclgenla  M  irren 

- 

- 

- 

1.B00 

“ 

- 

nichotoaococcua  Korahlkov 

- 

- 

920 

- 

- 

- 

Olctyosphaerlum  Nagell 

- 

250 

- 

670 

- 

- 

Oyamorphococcua'  TakeMa 

- 

- 

- 

- 

- 

310 

F lakatothrl k  Wllle 

- 

- 

- 

- 

- 

- 

Fuastrum  Fhrenherg 

- 

- 

- 

- 

- 

- 

Francela  I.emmermann 

- 

- 

- 

- 

- 

- 

Cloeoactlnlum  0.  M.  Selth 

1.100 

- 

- 

- 

- 

- 

Cloeocyatta  Nagell 

- 

- 

- 

- 

- 

- 

Colenklnla  Chodnt 

- 

- 

- 

- 

- 

- 

Conlum  Hutler 

— 

— 

1.100 

- 

- 

— 

Kl rchneriella  Schmid  le 

- 

420 

2B0 

- 

- 

- 

Mlcracttnlum  Freaenlua 

- 

- 

- 

- 

570 

- 

Mougeotla  Agsrdh 

- 

- 

- 

- 

- 

- 

Oocvatis  Natfell 

- 

A4 

- 

- 

570 

310 

Pandorlna  Bory 

- 

BOO 

- 

- 

- 

- 

Pediaatrum  Heyer 

- 

- 

- 

- 

- 

- 

Pteromonaa  Sell  go 

- 

B4 

- 

- 

- 

- 

Scenedeawma  Meyen 

710 

140 

210 

2,200 

3,400 

W 

Seienaatrma  Retrwch 

- 

- 

1,200 

450 

- 

- 

Schroederla  I.emmermann 

- 

- 

210 

220 

- 

- 

Spernatozoopala  Korahlkov 

- 

- 

- 

- 

- 

- 

Sphaerocyat 1  a  Chodat 

- 

- 

- 

- 

a 

- 

Stauraatrua  Meyen 

~ 

- 

- 

- 

* 

- 
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CH-OSA  (02319190)  Chattahoochee  River  at  State  Highway  701  near  Abbot taford ,  Oa. ,  1978  —  Continued 


Taaa 


Pale 

Tim 


Chlorophyta — Cant!  nued 
Tetraedron  Rutting 
Tetraatrua  Chodat 
"reuharla  Barnard 
Vea telle  da  W 1 1  de riunn 
Wlaloucblalla  Skvortzow 
Vo  1  vox  l.lnnaeui 

Chryaophyla 

Cantrltractua  l.enatnunn 
Ch ryaococcua  Kleha 
Chryfophaerel  1  k  l.aulerborn 
01 no  .ryon  Phr«?nherg 
Hal loaonaa  Ferty 
Qrhroiaonaa  Uyeotakl 
Syniira  Ehrenher* 

Crypt  ophyta 
Chrooaonaa  Hanaglre 
Crypt  oaonaa  Ehrenberg 
C r v p toaonld ale a 

Cyanophyta 

A y nenellua  quarlrup 1 1  cat ua 
TMeneghlni) Rreblaaon 
Agmenellua  Rreblaaon 
Anahaena  Bory 
Anacyatla  cyanea 
Orouet  and  Oally 
A^_  I  ncerta  (l.emnernann) 

Orouet  and  Dally 
Anacyatla  Maneghlnl 
Aphanltoaenon  Horren 
Coceochlorl a  Sprengel 
Hofogonalea 
l.vnyhya^  Agardh 
o»cl 1 latorl a  Vaucher 
Phorald lue  Rutting 
Raphldlopala  Frltsch  an.'  dlch 

Kuglenaphyta 
Fuglena  Ehrenberg 
l.epocynclla  Party 
Trachelowonaa  Ehrenherg 

Pyrrophyta 
c.tefiofll  ril uM  Stein  " 
c.ymnodlnlua  Kofold  and  Swezy 
Perldlntua  Ehrenherg 


Total  lanaher  of  taxa  obaerved 
Total  nueber  of  calla  per  allllllter 


4/1 2/7« 
1200 

5/3/  78 
1010 

6/1/78 

ion 

7/11/78 

0945 

8/15/78 

1015 

8/30/78 

1500 

31 

84 

- 

- 

- 

* 

- 

84 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

- 

- 

- 

- 

_ 

_ 

- 

- 

- 

- 

_ 

_ 

- 

- 

- 

220 

- 

_ 

- 

- 

- 

• 

_ 

“ 

- 

- 

- 

- 

- 

_ 

_ 

“ 

- 

_ 

_ 

_ 

- 

130 

- 

_ 

_ 

_ 

- 

500 

210 

. 

_ 

_ 

530 

630 

140 

450 

1,100 

- 

" 

- 

' 

610 

- 

32,000 

40,000 

- 

59,000 

- 

<>,600 

- 

900 

_ 

- 

- 

- 

16,000 

- 

- 

- 

- 

- 

_ 

- 

- 

75,000 

37,000 

41,000 

52,000 

- 

3,400 

- 

3,600 

48,000 

. 

* 

- 

- 

- 

5,700 

- 

' 

1,100 

840 

** 

— 

' 

• 

- 

- 

- 

74,000 

21,000 

29 ,000 

4,500 

3,800 

5,600 

9,200 

11,000 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

45,000 

64,000 

79,000 

— 

“ 

- 

” 

“ 

120 

- 

- 

- 

- 

- 

- 

- 

- 

220 

- 

- 

31 

_ 

_ 

_ 

_ 

16 

26 

17 

20 

17 

10 

13 

53,302 

126,280 

129,910 

276,110 

164,260 

CH-05A  (0  2  3  39  1  90)  Chattahoochea  River  at  State  Highway  701  Mar  Abhotteford,  Ga. ,  197* 

I  Standi  ng  croft  In  cella  per  allllllterl 


6/15/79 

1200 


7/27/ ’« 
1245 


8/24/79 

1030 


9/20/79 

1630 


10/17/79  12/13/79 

1500  1000 


Reel  l  larlophyta 
Achnanthaa  lanceolate 
Arab,  ax  Rutt. 

A.  alnutlaatna  Rutt. 
Aaterlonella  foraoaa  Haaa. 
Gocconela  dial  nut a  Pant. 

G.  plecentula  Ktir. 

C.  placantula  v.  euglypta 
(Phr. )  Ct.. 


Cyclotella  atonu*  Huat.  1 

.178 

270 

188 

533 

92! 

719 

G .  gloaarata  Rach. 

- 

1,0110 

94 1 

267 

,9 

276 

276 

C.  Meneghlnlana  Rut*. 

54 

- 

- 

- 

- 

92 

- 

G.  atelllgera  GL.  and  Grun. 

26A 

270 

- 

- 

- 

- 

- 

Cymbal  la  ventrlcoaa  Rutt. 

- 

- 

- 

- 

- 

- 

- 

Funotla  curvata  (KutZe) 
I.ogerat 

_ 

« 

_ 

_ 

_ 

F.  pectlnalla  (O.F.  Mull.) 
Rahh. 

_ 

_ 

_ 

_ 

_ 

Fragllarla  hlcapltata 

A.  Mayer 

_ 

_ 

_ 

110 

_ 

p.  hrevtatriata  Grun. 

- 

- 

- 

- 

- 

- 

- 

F.  crotonenala  Rltton 

- 

- 

- 

- 

- 

- 

- 

F.  lnteraedta  Grun. 

- 

- 

- 

- 

- 

- 

- 

F.  vaucherlae  (Rut*. )  Patera 

- 

90 

282 

133 

330 

360 

111 

Fragllarla  ap.  1  Lyngb. 

- 

- 

- 

- 

- 

- 

Fruatulla  rhonHoldea 
(KhrTTn#t. 

_ 

_ 

_ 

_ 

Gowphoneaa  arutuetatum  v. 

productua  Cr  tn. 

0.  greet  la  F.hr.  emend  V.H. 
0^  parvulua  (Run. ) 

9eloalra  dlatana  (Ehr.) 

Rutt. 

m.  Rtenulete  (Fhr.)  Ralfa 
granulate  v. 
anaruet laelma  Mull. 
m.  lalandlcaMul i . 

M.  1  lei  Ice  TPbr . )  Rut*. 
m.  varlana  C.A.  A*. 

Mavlcula  hlcapltel lata 

lluat, 

9.  confarvtceae 
(Rutt . )  Grun. 

N.  crypt ocaphala  Rut*. 

9.  exlgua  Or  eg.  ex  Grun. 

9.  hunger lea  Grun. 

9.  pupula  Rut*. 

9.  rhyncocaphala  Rut*. 

9.  trlpunctata  TMul I. ) 

Rory. 

9.  vlrldula  v.  roe tel lata 
'(Rut*.)  rt. 

9f trachla  aclcularla  w.  Sa. 
9.  fTTTTorajT  (w.  sa. )  Huat . 
9.  holaatlca  lluat. 

9.  palea  fSuiz)  W.  Sa. 
Opephora?  ap.  Petit 
PI nnularla  hrehl aaonl 1  v. 
dlnlnuta  (Grun .  1  Cl.. 
POtnular^la  ap.  1  Fhr. 
Rhlznaoltnla  erlenalji 
'h.I..  Sa. 

Sirlrella  angnetata  Rut*. 

S’,  ovate  Rut*. 

*  ov*ta  v.  pinnate 
(wT  Sa.) 

Synedra  actlnaatroldea 
Lean. 


470 


CH-flW  (02114190)  Chattahoochee  River  at  State  Highway  701  near  Abbot leford ,  Ca. ,  1979  --  Continued 

(Standing  crop  In  cells  per  ■llllllter! 


5/4/79  6/15/79 

1210  1200 


7/27/79  8/24/79  9/20/79  10/17/79  12/11/74 

1245  1010  1610  1500  1000 


Reel  1  lar  lophyt  a — Com  1  nued 


r 

S.  ecus  Kutt . 

- 

- 

131 

- 

92 

_ 

1 

S.  dellcatf selaa  W.  Sa. 

- 

- 

282 

- 

- 

-V 

- 

4.  runpens  Kutt. 

- 

- 

- 

- 

- 

- 

- 

S.  ulna  (Nltt.)  Ehr. 

- 

- 

- 

- 

- 

- 

- 

Synedra  ap.  Ehr. 

107 

- 

- 

- 

- 

- 

- 

_  • 

Svnedra  ap.  1  Ehr. 

- 

- 

- 

- 

- 

- 

''ahell aria  feneatrata 

O.vngb.)  Hut*. 

" 

- 

" 

* 

- 

- 

i 

Cttrysophyta 

pp 

Olnobryon  aoclale  Ehr. 

- 

- 

- 

1 

Cryptophyla 

i 

Chrooaona*  ap.  1  Hans. 

1,711 

1,440 

lftA 

2,666 

2,636 

4,05 

2,487 

i 

i « 

4  * 

Cryptoaonaa  ovate  Ehr. 

642 

- 

- 

- 

- 

184 

55 

% 

»  * 

^ryptononaa  ap,  Y  Khr. 

- 

810 

94 

513 

1,538 

1,749 

111 

CH-05A  (02319140)  Chattahoochee  River  at  State  Highway  701  near  Abbuttaford,  Ga. ,  1979  —  Continued 


Date  s/4/79  6/15/79  7/27/79  A/24/79  9/20/79  10/17/79  12/13/79 

T<«  1230  1200  1245  1030  1630  1500  1000 


Chlorophyta — Continued 
<.  lunarla  v.  hlanae  Bohl . 

R.  lunarla  v.  Irregularis 
C.  M.  Schnld. 

K.  oheaa  (U.  Weal)  Schnld. 

K.  aubaolltarla  0.  S.  Weet 

I  agerhelnla  quadrlaeta 
Tlann.)  0.  «.  Sn. 

Ml cract tnlun  gual 1 luw  Fres. 
Sephrocytlun  linnet  I  cun 
(0.  M.  Sn.) 

Oocyatla  Bor gel  Snow 

II  •  Incuatjrla  f'hod . 

0.  pus 11 la  Hana. 

O.  pyrlforaila  Prescott 
Oocyatla  ap.  Nngell 
Pandorlna  norum  (Muel 1. ) 

Horv  2.7R4 

Pedl aat run  bl radlatum 
Meyen. 

Pj^  duplex  v.  greet  11  nun 
West  &  Weat 

P.  tetraa  v.  tetraodon 
(Corda)  Rahh. 

Polyedrlopal a  aplnuloaa 
Schnld.  - 

Radlof 1 lun  Irregulars 
rwi  I  le)  Arunn. 

Scenedeanua  abundans 
(tlrch.)  Chod. 

S.  bl  luga  (Turp.)  Lagerh. 

S.  dentlculat  is  f.agerh. 

S.  dlnorphua  (Turp.)  Kuetz 
S.  Incraaaatulua  Bohl . 

S.  ohllquua  (Turp.)  Kuetz 
S.  opollenala  v.  contacta 
Prescott 

S.  quadrlcauda  (Turp.) 
he  Breb. 

Scenedeanua  ap.  I  Meyen  4R2 

Schroederla  aetlge ra 
rSchroed . )  Lena. 

Selenaetrun  gracl le  Relnach. 
Stauraatrun  aplculatun  Breb. 

S.  chaetoceros  (Schroed.) 

0.  M.  Sn. 

S.  dl  lltatun  P.hr. 

s’,  gracl  le  RalPa 

S.  granu Ioann  (Ehr. )  Ralfa 

S.  paradoxun  Meven. 

Tet raedron  caudatun  (Corda) 

Man*. 

T.  nlnlnun  (A.  Braun)  Hane. 

T.  regulars  v.  Incua  Tell. 

T.  trlgonun  (Naeg.)  liana. 

T.  trlgonun  v.  gracl le 

( Re  in.  S  net. 

Tetraatrun  glahnin  (Roll) 

Ahl .  and  Tiff. 

T.  a taurogenl aeforae 
(Schroed.)  I.ennT 
T.  trlacanthun  tore. 

Thoracononaa  phacotoldea 
o’.  M.  Sn.  321 

Treuharla  aetlgerun 
0.  M.  Sn. 

.  varla  Ahl.  and  Tiff. 

Veatellji  hot ryo Idea 
(W.-'Wea 1 1  n*  wTid. 
unidentified  cnccntd  ap. 


A10 


1.0A0 


90 


1,620 


90 


471  133 


267 


376  533 


753  1.A66 

133 


94 


133 


110 

439  92 


92 


36A 


439 


368 


879  1,841 


92 


368 


184 

368 


221 


lit 

111 


472 


7,970 


CH-05A  (1123101911) 

Chattahoochee 

Elver  at 

State  Highway 

701  near  Abbottaford,  Ga. , 

IS  79  —  Continued 

Hate 

Tlw 

3/4/ 7<* 

1210 

6/15/79 

1200 

7/27/79 

1245 

K/24/79 

1030 

9/20/79 

1610 

10/17/79 

1500 

12/11/79 

1000 

>'yanophyt  ■> 

Affn<  nallia  qut  dnip  '  1  catua 

hr«*h. 

642 

47,525 

87,797 

59,727 

16,165 

3,682 

Anahaena  ap.  bury 

- 

- 

- 

_ 

Anahaena  ap.  1  Rory 

- 

4,951 

- 

667 

_ 

Anahaena  ap.  2  Rory 

- 

- 

_ 

w 

Anacyatla  cyanea 

Dr.  ami  Dally 

- 

- 

_ 

_ 

095 

A.  Inccrta  Dr.  and  Dally 

- 

32,674 

95,042 

73,725 

18,562 

18,320 

A.  Montana  f.  minor 

Dr.  and  Dally 

- 

- 

_ 

_ 

A.  thermally  Dr.  and  Dally 

- 

A.  thermalla  f.  ma  lor 

(l.aaerh.  ) 

- 

- 

- 

_ 

Anacyatla  ap.  1  Meneghlnl 

- 

1,710 

4,611 

_ 

_ 

Anacyatla  ap.  ?  Menephlnl 

- 

- 

_ 

_ 

^phanothece  clathrata 

fi.  S.  Weat 

- 

_ 

_ 

_ 

Aphanothece  ap.  1  Nap. 

- 

- 

_ 

_ 

Coccochlorla  penlocyatia 

Dr.  and  Dally 

- 

_ 

_ 

_ 

Chroococcua  ap.  Nagel t 

- 

- 

_ 

__ 

Due  t  y lococcopa 1  a 

faaclcularla  U-am. 

- 

- 

- 

_ 

Ghod. 

- 

2 , 340 

_ 

_ 

_ 

I.vnpbya  contort  a  t.emM. 

- 

1,506 

- 

_ 

_ 

_ 

V.  Hlguetll  Cotmnt 

- 

- 

- 

_ 

_ 

1..  linnet  lea  !.emm. 

- 

- 

- 

3,066 

1,954 

1,565 

_ 

l.ynvhya  ap.  1  AiMr.lh 

" 

- 

1,506 

- 

- 

_ 

_ 

Noaioc  ap.  Vaucher 

- 

- 

- 

_ 

HsclUatorla  annual  leal  ma 

Went  &  West 

- 

6,841 

10,351 

11,732 

17,573 

_ 

553 

0.  11  nineties  leant. 

515 

3,600 

9,598 

9,199 

_ 

_ 

Dalraogloea  protuberana 

(Sin.  6  Sou.)  Kuetz 

- 

- 

- 

_ 

_ 

_ 

Splrullna  ma)or  Kuetz. 

* 

- 

- 

- 

- 

- 

- 

Kiiitlenophvia 

Kuvlena  ap.  Khr. 

- 

- 

- 

_ 

- 

_ 

_ 

Trachelononae  varlans 

(Una.  j  Def  1 . 

- 

- 

- 

- 

- 

92 

• 

T.  volvoctnu  Ehr. 

- 

- 

- 

- 

- 

184 

_ 

Tracheloaonaa  ap.  Ehr. 

- 

- 

- 

- 

- 

_ 

Tracheloaonaa  ap.  1  Ehr. 

- 

- 

- 

- 

- 

- 

. 

unidentified 

euglenold  ap.  1 

- 

- 

* 

- 

- 

- 

Pyrrhophyta 

Glenodlnlun  ap.  Stein 

- 

- 

- 

- 

- 

92 

- 

Pertdlnlua  ap.  Ehr. 

- 

- 

- 

- 

" 

Oi hers 

unidentified 

phytof  lapel  latea  (<HXi) 

2,155 

130 

753 

1,333 

1,098 

644 

884 

Total  mmh*  r  of  laxa  obaerved  24 


Total  number  of  tndt vidua la 

per  ■<  l  II  liter  22,607  114,171 


OH-nir  (02119)811)  Chattahoodiee  River  below  Coffer  l)aa,  above  Heat  Point  Dea,  1978 

(Standing  crop  In  cella  per  allllltter;  *,  preeant  In  Insufficient  densities 
to  eatahllah  accurate  count) 


4/10/78 


S/14/78  s/11/78 


7/10/78 


8/14/78  8/10/78 


Saclllarlophyta 
Achnanthee  Bo ry 
Aaterlonella  Haaaall 
Cvclotalla  Breblaaon 
Cymbal la  AgarJh 
Runotle  Elirenber* 

Fragl lari a  Lyngbye 
Comphonema  Huvterft 
Me log  Ira  Rut zlna 
u  trillion  Agaritth 
Navlciila  Borv 
SI  Czechia  Mass  at  1 
Rhlzoaolenla  Brlghlwell 
Khrenherg  emend 
Svnedra  Ehrentvrn 
Fabel  larla  F.hrenbera 

Chi orophyt  a 
Actlnaatrum  l.agerhelm 
Ank  1  at  rodeaiaua  Co  rrta 
Carterla  Oleulng 
Characlun  A.  Braun 
Ch'anvdononaa  Phrenherg 
Chlorogonlum  Phrenherg 
Choiiatel  la  Femme  rmann 
Cloaterlopala  l.emme  rtaann 
r occomonaa  Stein 
Coelaatruii  Nag«  11 
Coimarlua  Cord/ 
r ruclaenla  Morren 
"I  chocomococcua  Korelilkov 
Olctyoaphaerlum  Nagel  I 
hysmarpbococeiia  Takede 
t'l.ikatothrla  1(11  le 
t;ua»tjnim  Phrenherg 
yrancela  Fennwrmunn 
Cloeoactlnlum  C.  m.  Smith 
Cloeocyatla  Nape II 
Colenklnla  ChoHat 
Conlum  Muller 
K I rchnerlel la  Schmid le 
Ml cractlnlua  Preaentue 
Mpuaeotla  Agar-th 
Qocyatla  Nagelt 
pamlorlna  Rory 
I'edlaatrum  Mever 
p t e romonaa  Se 1 1 ao 
Scenedeenua  Mu yen 
Nelcnaetrun  Relrwch 
Srhroerlerla  l.emmermann 
speraatoaoogale  Korahlkov 
Spbaerocyatla  Chodal 
St  auraatrum  Meyen 


- 

- 

- 

- 

1,600 

5,900 

140 

620 

97 

1,700 

92 

840 

- 

15 

97 

2,000 

370 

a 

- 

300 

a 

- 

- 

- 

140 

_ 

92 

- 

97 

400 

92 

- 

6,400 

_ 

- 

_ 

.. 

• 

1 ,400 

' 

- 

“ 

6,400 

440 

6  in 

99 

- 

- 

- 

- 

- 

- 

270 

a 

1,200 

- 

97 

92 

- 

- 

140 

15 

- 

- 

- 

- 

~ 

75 

780 

400 

: 

- 

- 

48 

2,900 

180 

420 

680 

- 

680 

a 

- 

- 

- 

120 

- 

- 

- 

- 

- 

- 

- 

* 

420 

- 

- 

- 

99 

92 

- 

6,600 

- 

- 

_ 

_ 

- 

- 

- 

99 

- 

* 

2,500 

45 

97 

99 

_ 

_ 

- 

- 

a 

- 

180 

- 

- 

91 

150 

_ 

• 

. 

- 

- 

- 

- 

1,500 

- 

- 

- 

97 

- 

- 

- 

1,700 

230 

680 

200 

* 

- 

- 

- 

970 

700 

• 

- 

- 

- 

99 

92 

420 

474 


CH-03C  (02  4  49  48  8)  Chattahoochee  River  below  C offer  l>aa,  above  Ueat  Point  l>aa,  1978  —  Continued 


Hate 

Tine 

Tana 

4/10/78 

1845 

4/14/78 

1114 

4/41/78 

1014 

7/10/78 

1  114 

8/14/78 

0940 

8/40/78 
114  4 

Chlor ophyt a — Cont 1 nuad 

Tetracdron  Kutztng 

- 

10 

- 

_ 

Tetraatrua  Chodnt 

- 

- 

_ 

_ 

Treubarlji  Barnard 

SID 

10 

48 

_ 

_ 

Vestel la  da  Ullderaann 

- 

- 

- 

- 

- 

_ 

Utslouc'ilella  Skvortiow 

- 

- 

- 

- 

- 

Volvox  Linnaeus 

- 

- 

- 

- 

- 

Chryaophyta 

Cenlr ltractua  leaaenunn 

- 

• 

_ 

_ 

Ch  -yaococcua  Klebs 

- 

- 

- 

_ 

_ 

_ 

Cn.-ysophaerel  la  l-auterhorn 

- 

- 

480 

_ 

_ 

F)1  nobryon  Ehrenherg 

- 

- 

_ 

_ 

_ 

_ 

Mrtlto«ofiaa  Party 

- 

- 

_ 

_ 

_ 

Ochroaonaa  Wyaotakl 

*80 

- 

_ 

_ 

_ 

Svmira  Khrenherg 

- 

- 

- 

- 

- 

- 

Cryplophyta 

Chrooaonaa  Haneglrg 

- 

840 

140 

_ 

_ 

Crypt oaonaa  Ehrenber* 

340 

1,900 

48 

200 

270 

- 

Cyanophyta 

Aeaenellua  quadrupt Icatua 
(Maneghlnl)  Arabia  aon 

- 

330 

“ 

- 

- 

- 

AitncncUua  Breblaaon 

- 

- 

190 

- 

_ 

Anabaena  Rory 

Anarystla  cyanea 

— 

“ 

1,400 

a 

Drouet  and  Hatly 

- 

- 

24,000 

- 

- 

A.  lncerta  (Leauaerraann) 

Drouet  and  Dally 

— 

91,000 

33,000 

14,000 

- 

Anaryat la  Heneghtnl 

6,  ago 

630 

- 

2,400 

1,800 

4,200 

Aphanf zoacnon  Morren 

- 

- 

- 

- 

1,600 

- 

Corcochlorls  Sprengel 

- 

- 

- 

- 

- 

_ 

T.vighya  Agardh 

- 

- 

- 

6,600 

180 

4,200 

Oaclllalorla  Voucher 

24,000 

- 

2,600 

- 

4,400 

- 

PharmltUam  Kulztng 

- 

- 

- 

- 

- 

- 

Oaphldlopala  Frltsch  and  Rich 

- 

- 

- 

25.000 

21,000 

68,000 

Fuglenophyta 

Kuelena  Ehrenherg 

170 

- 

- 

- 

• 

- 

Cepocyncl la  Party 

- 

- 

- 

- 

- 

a 

TrarheloMonaa  F/nrenherg 

15 

97 

- 

- 

Pyrrophyta 

f.  1  enod 1 n 1 ua  Stein 

- 

- 

140 

- 

- 

Cyanodlnlua  Kofotd  and  Swesy 

- 

- 

- 

- 

- 

- 

Perldlntua  Ehrenherg 

- 

- 

48 

200 

- 

Tot  al 

miaher 

of 

taxa  oheerved 

16 

18 

26 

20 

19 

14 

Total 

nuaber 

Of 

cel  la  per  alllillter 

49,060 

4,866 

124,431 

76,287 

40,210 

84,400 

475 


(Standing  crop  In  c»lla  par  allllUter) 


Keel 1 larlophyt a 
Aehnanthea  laneeolata 
Irak,  a* Kutz. 

A.  alnutlaalwa  Kutz. 
Aatarlonalla  1 or  mo  a a  Haaa. 
Cocconala  tlljntnu  ta  Pant. 

0.  plaeantula  rhr. 

(,  plaeantula  w,  euglypta 
(Ehr-.  V  CL. 

Cyclotelta  atomue  Huat • 

C.  glonarata  Each. 
r .  Meneghlnlana  lutz, 
if.  atglllgera  Cl,,  and  Orun. 
r ymbe 1 la  ventrlcoaa  Kutz. 
Kiinot  curvata  (Kti l z ,  ) 
l.oeerat 

E.  pectlnal la  (O.P.  Mull.) 
Kahh . 

Kragllarla  bjcapjtata 
A.  Maver 

F.  hravlatrlata  Orun. 

F.  crotonanala  Kit  ton 
F.  Intermedia  Orun. 

f,  vauehaflaa  (Kutz.'  Petera 
Praal  larla  an.  1  t.yngh. 
Pruatulla  rbomholdea 
iFhr.^  net. 

ComnhoneiM  argustatum  v. 

productuw  Ci  an. 

0.  greet  la  Elr.  emend  V.H. 
o.  parvuluw  (Kutz.) 

Meloal  ra  dlatang  (Flir.) 

Kutz.  It 

M.  granulate  (Ehr.)  Ralfa 
m.  granulate  y. 

anguetlaalma  Mull. 
m.  lalandlca  muii. 
m.  Itallea  (Phr.)  Kutz. 

M.  varlana  C.A.  Ag. 

MavlculT  Meant  tel  lata 
ttuat. 

M,  confervaceae 
(Kutz.)  Orun. 

N.  cryptoeaphal a  Kutz. 

M.  eitlgua  Crag,  ea  Orun. 

M.  hungartca  Orun. 

1.  pupula  Kutz. 

M.  rhvncocephal a  Kutz. 

M.  tripunetata  (Hu II.) 

*ory. 

N .  vl rtdula  v.  roatal lata 
(Kutz.)  CL. 

Ml  tzachla  ac  leu  lari  a  W.  Sia. 
mV  Ftll/ormla  (W.  Sm. )  Huat. 
M.  holaatlca  Huat. 

M.  pa  lea  (Kutz)  W.  Sm. 
Qpephora?  ap.  Petit 
Plnnularla  braHsaonll  v. 
dlmlnuta  (Orun.)  Cl,, 
Plnnularla  ap.  I  Flir, 
Rhtzoaolanla  arlenala 
H.I..  Sm. 

S.ulralla  angjatata  Kutz. 

1*  ovata  Kutz. 

S.  ovata  v.  plnnata 
(H.  Sm.) 

Svnedra  act tnaatroldea 
Lem. 


5/4/79 

6/15/79 

7/27/79 

S/24/79 

9/20/79 

10/17/79 

12/11/79 

1050 

0915 

1050 

0900 

1550 

1600 

1550 

414 

- 

- 

- 

- 

- 

125 

444 

569 

75 

575 

>6 

550 

1,195 

161 

1*4 

- 

- 

5? 

550 

1,509 

- 

- 

- 

125 

- 

- 

57 

575 

194 

220 

- 

- 

- 

- 

- 

- 

- 

- 

596 

- 

- 

- 

259 

146 

- 

- 

- 

- 

- 

_ 

a. 

- 

- 

550 

_ 

126 

- 

- 

- 

- 

- 

- 

.,10  * 

194 

75 

• 

- 

175 

57 

- 

- 

2<n 

- 

- 

52 

- 

146 

- 

- 

262 

- 

- 

- 

- 

- 

- 

- 

- 

476 


CH-03C  (H2119  188)  Chat  t  •hooches  River  below  Coffer  Da*,  above  Waat  Point  ha*,  1979  —  Continued 


Ha  te 

TIm 

V4/79 

10)0 

A/15/79 

091) 

7/27/79 

1030 

8/24/79 

0900 

9/20/79 

mo 

10/17/79 

1600 

12/11/79 

mo 

Pad  1  ladophyte-^Cont  1  nued 
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- 
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- 

- 
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* 
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- 

- 

R.  quadrlcornls 
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- 
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* 

- 

- 
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Rolyarthra  app.  Ehrenherg 
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- 

- 

- 

- 

- 

- 
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~ 

- 

260 

“ 

Rtygura  app.  Ehrenherg 

- 

- 

- 

- 

- 

- 

SI  panther Ina 

Rory  de  St.  Vincent 

_ 

_ 

_ 

Syochaeta  app.  Ehrenherg 

- 
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- 

- 

- 

- 
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Trlchocerca  cyllndrtca 
(Tsihof  ) 

_ 

_ 

_ 

_ 
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so 

- 

- 

- 

- 
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Bory  He  St.  Vincent 

•» 

_ 

_ 

_ 
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Adellold  rotifers 
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I, $80 
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Hiacellaneoua  group* 
Chaoborue  app. 

Llch tens  tel n 

f.htronoailds 

- 

- 

- 

- 

- 

- 

- 

"a  t racoda 

- 

“ 

- 

- 

- 

- 

- 

Tardigrade 

- 

- 

- 

- 

- 

- 

H-11A  (0J1W570)  Chattahoodiaa  Rlaer  abova  Kaw  Rlvar,  naar  Corinth,  Ca. ,  1979 

I  Standing  crop  In  organlaaa  par  cubic  natar.  •,  praaant  In  lnaufflclant 
dtnaltlci  to  Mtihllih  nccurnto  count  1 


CH-1IA  (H21W570)  Chattahoochee  River  above  Nan  River  near  Corinth,  Ca. ,  1974  —  Continued 
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CH-IO  (0233*710)  Chattahoochee  *lver  at  State  Highway  219,  near  LaOrange,  Oa.,  1*7* 

I  Standi ng  crop  In  organlaaa  per  cubic  aeter.  *,  preaent  In  lnaufflclent  denaltlaa  to  eatabllab 

accurate  count) 


4/17/7*  5/2/7*  h/5/7*  7/12/7*  R/16/7B  ft/29/7* 

1550.  1400  1300  0945  1315  1015 


Cladocara 

Alonella  haaulata  (Hlrge) 

Aoaalna  longlroatrla  (0. 

P.  Muller) 

Roaalnopala  rfelteral  Richard 


aphnla  lacuatrla  Rlrge 


Orlodaphnla  app.  Dana 
Chydorus  aphaerlcua  (0.  F.  Muller) 


Chydorua  app.  Leach 
Oaphnla  aablgua  Scourflell 


o.  laevta  Rlrge 


n.  parvula  Fordyce 

Oaphnla  (Taaalure)  O.  P.  Muller 

Olaphanoaoaa  brachyurua  (Lieven) 


o.  leuchtenhergl anua  Fischer 
Kuhoaalna  tuhlcen  (Areha) 


Molopedtua  glbherum  Zaddach 


llyocryptua  sordldus  (Lieven) 


Levdigla  app.  Kurz 


Molna  alcrura  Kurz 


Slda  cryatalllna  (O.  F.  Muller) 
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Slaocephalua  app.  Schodler 
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C.  varlcana  ruhellua  Llllleborg 
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M.  S.  Wtlaon  and  Moore 
0.  florldanua  Marsh 
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0.  pallldua  Herrick 
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Tropocyclopa  praalnua  (Flacher) 
Hau  pi  1 1 

Calanold  Copepodlda 
Cyclapotd  copepodlda 

Paraaltlc  cope po da 
Frgaallua  chautauquaenala  fellows 


F.rgaallua  app.  Smith 
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v.H-10  (n?11«7!(1) 

Chattahoochee  Fiver  at  State  Hlahway 

219,  near 

LaCran** , 

Ca.,  1978 

—  Continued 
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OH- in  (02118710)  Chattahoochee  River  at  State  Highway  219,  near  laRrange,  Ca.,  1979 


(Standing  crop  In  organlaaa  per  cubic  eeter.  *,  preaent  In  inaufflclent 
denaltlea  to  eatahlteh  accurate  count) 
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CW-10  (  02338710)  Chattahoochee  River  at  State  Highway  219,  near  LaC range ,  Ca.t  1179  —  Continued 
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CW-07  (023111720)  C’.if tlahoochee  Rl^er  (City  of  LaOranpe  Intake)  near  LaOran*et  Oa.,  I4* 7 « 


CH-fi 7  (0213H  720)  Chattahoochee  Fiver  (City  of  LaCrange  intake)  near  LaGrange,  Ga 


Cont  tmied 


4/12/7 8 


7/11/78  8/17/78  8/29/78 


Rot lfara 

Aaplanchna  «pp.  Goase 


Bracnlonus  annularis  Goeae 


B.  bldantata  Anderson 


n.  calyclflorus  Pallas 


R.  quadrldentstus  Hermann 


B.  ureeolarJLg  duller 
Collothcca  spp.  Marring 
Conochtlotdes  natans  (Sellgo) 


tram 


Dipleuchlani s  propatula  (Goase) 


rucnlanla  spp.  Phrenberg 
Ft llnia  spp.  Rory  <1e  St.  Vincent 
Hexarthra  app.  Schmarda 
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Trlchotrla  app.  Rory  de  St.  Vincent 
Rdellold  rotifers 
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Chaoborus  spp.  Lichtenstein 
Chi ronomlds 
Os  trscoda 
Tardigrade 


CM-07  (023W720)  Chattahoochee  River  (City  of  LaCrange  Intake)  near  LaCrange,  Ca.  ,  1979 


(Standing  crop  In  organises  per  cubic  aeler.  *,  preaent  In  Insufficient 
densities  to  establish  accurate  count] 


Date 

5/5/79 

6/15/79 

7/27/79 

R/24/79 

9/20/79 

10/17/79 

12/12/79 

J 
‘  ,• 

-  :• 
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T 1  a* 

0900 

1400 

14  30 

1300 

1330 

1300 

1700 

CH-07  (02318720)  Chattahoochee  River  (City  of  LaGrange  Intake)  near  LaGrange,  Ga.,  1979  —  Continued 
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R.  caudatua 


Barrios  and  Oaday 
8.  havanaengla  Rouaselet 
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•C.  crasaa  Ahla'troat 
earltnae  Ah l strom 
i.ecane  app,  *fl  teach 
Monoatyla  app.  Fhrenherg 
Votommata  son.  ‘'hrenherg 
pfatylat  patul un  (Muller) 

P.  quadrlcornta  (Fhrenherg) 

Ploeeona  hudaonl  (fnrfiof) 

P.  t  runcatum  (Levnnder) 

Polyarthra  a  p  r  .  R h r e n be r* 

Slnantharlna  spp.  Rory  de  St.  Vincent 
Synchaeta  app.  Fhrenherg 
Trlchocerca  app.  Lamarck 
Trlchotrla  app.  Bory  de  St.  Vincent 
Bdetlold  rotifers 


I,  non 

2,000 


1.000  1.000 


1 ,000 


5,000 


■>  >00 

*,000 


* 

a 


a 


* 


* 

* 

* 


1,000 

1,000  * 

*  *  - 

-  a  a 

* 


2,000 

a 

1,000 


4,000 

2,000 


HI acellaneoua  groups 

Chaoboruc  app.  Lichtenstein 

CMronoatds 

Oa tracoda 

Tardlgrada 


* 


* 


Total 

number  of 

taxa  observed 

15 

27 

16 

21 

18 

Total 

number  of 

cells  per  cubic  meter 

4,noo 

21,000 

1,000 

11,000 

14,000 

500 


CH-nv;  (02314188)  Chattahoochee  River  below  Coffer  bee,  above  Ueat  Point  baa,  1974 


I  Stand!  n><  crop  In  oraanlaaa  per  cubic  meter.  *,  praeent  In  lneufflclent 
densities  to  eatablleb  accurate  count  I 


Clsdocere 
alone  epp.  Baird 
*  1  one  I  la  haaulata 
(81  rue) 

Hnsalus  long! roat rle 
(0.  F.  Muller) 

Woaal nopale  del leral 
Blcbard 

Cerlodaphnle  1  acne t  rle 
a  1  rpe 

odapbnla 
epp.  bane 

Chydorue  epbaerlcua 
(l.  Y .  MulferT 
Cbydorua  epp.  l.earh 
bapbnla  amhl tua 
Scourf  leTd 
b.  laavla  Blrtte 
0.  parvula  Fordyce 
bapbnl_a  epp. 

0.'  F,  Muller 
n 1 apbanoaoaa 
brachyurua  (l.teven) 
b.  leuchtenherglaniia 
F I  acher 

I'nboaal na  tublcen 
(Rrehm) 

i.o  I  opedlua  plhhenia 
7a.ldacb 

I lyocryptua  aordldue 
(1.1  even) 

l.entodora  klndtll 
( Focke) 

I evdlala  leyJIal 
TSchodler) 

1  iydlj_*i  app.  Kur* 
“nine  alcrura  Kurz 
P 1  euroaua  deni  lcnlai.ua 
B1  rRe 

Scapholeberla  klngl 
Sara 

SI  da  cryatal llna 
Co.  F.  Muller) 
Slwocephslue  aerrulatua 
(Koch) 

Slwocephalue  app. 
Schodler 

Cope pods 

Cyc lope  blcuapl datua 
thoaeel  S.  A.  lrorhee 
C .  varlcana  ruhel lus 
1.1 1  lteborx 

C.  verna lie  Flecher 
n l  aptoana  boga tuaena 1  a 
M."  S.  Wilson  and  Moore 
n.  f lorldinua  Marsh 
0.  alaetealpplenalB 
Marsh 

b.  pa  111 due  Herrick 
Fucy clops  app.  Clans 
Meeocyclope  edax 
(S.  A.  Forbes) 

Trnpocyc 1  ope  praelnue 
Cf lecher) 

Mauplll 

Ca'.anold  copepodlde 
Cyclopold  copedodlde 
Mj rpact tcotda 

Parasitic  copepoda 
Sraaal lue  chant auauaena 
>’el  lows 

F.ritaellua  app.  Salih 


S/4/79 

6/14/79 

7/27/74 

A/24/79 

9/20/79 

10/17/79 
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- 
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- 
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- 
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no 
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* 

- 

- 

- 

360 

• 

- 

- 

- 

- 

- 

* 

360 

_ 

- 

- 

- 

- 

* 

l,080 

1,030 

210 

110 

280 

1,780 

l 

230 

* 

210 

_ 

140 

A 

230 

9,900 

17,640 

3,090 

1,440 

19,620 

24,850 

5,820 

180 

410 

- 

- 

- 

“ 

“ 

2.520 

4,720 

1 ,650 

890 

5,190 

9,590 

3,420  , 

la 

no 

_ 

- 

501 


'j*  ^  ,-v  * ^  r^e  'jv  v> ' 


•  ■  ■  x.  1 


r: 


CH-nio  <02119)68) 

Chattahoochee  River 

helou  Collet 

Da.,  abov. 

West  Point 

Daa,  1979  — 

Continued 

Date 

S/4/70 

h/14/79 

7/27/70 

8/24/79 

9/20/79 

10/17/79 

12/11/79 

T  h  xa  T 1  me 

1030 

1549 

1030 

0900 

1530 

1600 

1330 

»ot 1 fsra 

Aaplanchna  spp.  Cosse 

3.140 

2,26" 

410 

liO 

a 

3,200 

210 

"rachtonua  angularla 

Gog  ae 

_ 

2.240 

- 

a 

a 

360 

- 

h.  bldentata  Anderson 

- 

* 

* 

- 

- 

* ,  hudgpeatlnens 1  a  Daday 

- 

- 

“ 

- 

- 

- 

- 

* .  calycifloru*  P.tla. 

“ 

~ 

- 

— 

“ 

R.  caudatua 

Rarrloa  and  Oadav 

1,440 

_ 

- 

- 

- 

R.  havaraenals  Rousaelet 

- 

* 

- 

140 

- 

- 

R.  quanrldentatus  Hermann 

“ 

" 

- 

- 

- 

“ 

R.  urccolarls  Muller 

- 

- 

- 

- 

“ 

■* 

'ollotheca  app.  Marring 

720 

2,050 

710 

330 

420 

2,840 

460 

Gonochl loldea  nalans 
(Sell  go) 

. 

_ 

_ 

_ 

Gonochlloldes  spn.  Hlava 

180 

410 

10,520 

2,000 

840 

710 

no 

•’onochllus  unicornis 

R  ousselet 

8,280 

5,540 

2, ,210 

3,890 

3,780 

44,080 

10,840 

•)1  pleuchlanla  propatula 
(Ooase) 

_ 

_ 

_ 

- 

_ 

- 

r>l  pleuchlanla 
app,  de  Beauchamp 

_ 

• 

- 

- 

- 

P.uchlanla  app,  Fhrenherg 

- 

- 

“ 

- 

“ 

~ 

Flllnla  app, 

Rory  de  St.  Vincent 

_ 

3,490 

_ 

_ 

_ 

- 

- 

Castropua  atyltfer  imhof 

- 

- 

3,710 

- 

- 

- 

- 

Hexarthra  app.  Schmarda 

_ 

210 

- 

1,780 

840 

360 

- 

Kellfcottla  boatonlensla 
( Rousaelet ) 

1,980 

* 

_ 

- 

1,420 

4,450 

Keratella  cochlearia 
(Ooaae) 

180 

9,020 

4,130 

220 

140 

360 

2,850 

K.  crass.  Ahlstrora 

2,320 

210 

620 

220 

140 

12,780 

5,700 

X.  earlinae  AMstrom 

- 

1,440 

" 

- 

- 

a 

- 

K.  valga  (Ehrenherg) 

- 

“ 

- 

“ 

a 

“ 

Lecane  spp.  N1  teach 

- 

- 

- 

- 

- 

- 

«onoslyla  spp.  Ehrenherg 

- 

- 

- 

- 

- 

- 

Nntonmata  *pp,  Vhrenherg 

- 

- 

“ 

“ 

- 

- 

“ 

Platylus  patultis  (Muller) 

- 

- 

- 

" 

- 

- 

* 

°.  quadrlcornts 

( KhienhergT 

_ 

- 

- 

- 

- 

- 

- 

PJoeaoma  hudsonl  (Tmhof) 

- 

“ 

- 

- 

- 

- 

- 

truncatum  (l.evander) 

- 

210 

B10 

220 

- 

5,330 

Polvarthra  spp.  Fhrenberg 
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3,490 

620 

56  0 

- 

4,970 

4.220 
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- 

- 

- 

- 

- 

Rtvgura  app.  Ehrenherg 

- 

- 

- 

- 

- 

5 1 nantherlna 

Hory  de  St.  Vincent 

_ 

_ 

_ 

_ 

- 

- 

Svnchaeta  app.  Ehrenherg 
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1,030 
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- 

- 

3,910 

2,400 

Tr 1 chocerca  cy 1 1 ndrlca 

C I mhof ) 

. 

. 

_ 

14,000 

4,900 

13,850 

Trlchocerca  spp.  l.amarck 

- 

1,440 
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no 
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- 

_ 

_ 

_ 

- 

- 

tilellolri  rotifers 

“ 
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- 

“ 
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APPENDIX  D-4 


Temporal  variation  in  benthic  invertebrate  standing  stock  at  stations  in 
and  downstream  from  West  Point  Reservoir,  1978 

Page 


CH-12  (02338500)  Chattahoochee  River  at  U.S.  Highway  27,  at 

Franklin,  Ga.,  1978 . 504 

Cll-10  (02338710)  Chattahoochee  River  at  State  Highway  219, 

near  LaGrange,  Ga.,  1978.... .  505 

CH-07  (02338720)  Chattahoochee  River  (city  of  LaGrange  intake) 

near  LaGrange,  Ga.,  1978 .  50b 

CH-03C  (02339388)  Chattahoochee  River  below  coffer  dam,  above 

West  Point  Dam,  1978 .  507 

CH-01A  (02339500)  Chattahoochee  River  at  West  Point,  Ga.,  1978 .  508 

CH-01B  (02339550)  Chattahoochee  River  (city  of  Lanett  intake) 

at  Lanett,  Ala.,  1978 .  509 

CU-01C  (02339560)  Chattahoochee  River  above  junction  of  Long  Cane 

Creek,  near  West  Point,  Ga.,  1978 . .  510 
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CH-1?  <023M5nO)  Chattahoochee  River  at  H.S.  Highway  27,  at  Franklin,  Ca.,  197* 


(*,  Organ) «  n  yer  square  aetar  cf  bottom  Material;  t, 
organ  lane  par  aquare  aeter  of  artificial  aubatratel 


7/11/7* 

0800* 


8/17/7* 

14401 


9  15/7* 
'Of 


Arthropoda 

Inaecta 

Olptara 

Ablabeaayla  Johannaan 
Brlllla  Kief  far 
Crlcotopua  Van  tier  Uulp 
Endochlronomua  Kleffar 
tuk itfftri el la  Thleneaann 
Clyptotendlpee  Kieffer 
Henero'lronl  a  Helgen 
Llanochlronoaue  Kieffer 
Parachl ronoiaie  Lent 
Phaenopeectra  Kieffer 
Polypedl lua  Kieffer 
Paectroeladlua  Kieffer 
Rheotanytaraua  (Bauee) 
Slaullua  Latrellle 
Stenochlronoaue  Kieffer 
Tanytaraue  Van  der  Wulp 
Epheae ropt era 
Stenacron  Jenean 
Stenoneaa  Traver 
Trlcorythodee  Ulmer 
Trlchoptera 

Cheuaetopeyche  Wallengren 
Cyrnellua  fraternua  Banka 
Hydropayche  Roee 
Hydroptllla  Da loan 
Coleoptera 

Ancyronyx  variegate  Erlchaon 
Stenelala  Djfour 

Annelida 

Ollgochaeta 

Naldldae,  unknown  genie 
Unknown  family,  unknown  genua 

Aachelmlnthea 

Neaatoda 

Unknown  family,  unknown  genua 

Rryozoa 
Eetoproct  a 
Phylactolaeaiata 
Plunatella  Llnnaeua 

Mollusc*. 

Caet  ropoda 
Baaoatoa  tophora 
Anacylldae,  unknown  genua 
Pelecypoda 
Heterodonta 

Corblcula  aanllensls  Philipp 
Eulaaellibranchla 
Unlonldae,  unknown  genua 

Playthelalnthee 
Turbel  larla 
Tr  lcladlda 

Planarlldae,  unknown  geius 


504 


Arthropod* 

In** eta 
Dialer* 

A blabsaayl*  Johnnnaar. 
j rtllu  Kl*ff*r 
Crlcotopu*  Van  d* r  Wulp 
Endochl ronomi *  Kief far 
Euklef ferlsll*  Thleneaann 
Clyptotendlpa*  Klaffar 
H***rodro«l*~tf*U«n 
llanotM ronon  Kleffar 
P«r«chl ronomi*  L«nx 
Phaenopseet r«  Kicffer 
Polypedllua  Kleffer 
Paactrocladiua  Klaffer 
P.heotanytaraua  (Bausa) 
Slaullua  Lalrellle 
Stenochlronoaua  Kleffer 
Tanytarau*  Van  der  Wulp 
Epheaeroptera 
Stenacron  Jenaen 
Stenonen*  Traver 
Trlcorythodes  Dlntr 
Trlehoptara 

Cheumatopayche  Wallengren 
Cyrnellu*  fraternua  Banka 
Hydrops yche  Boa a 
Hrdropt 111a  Hainan 
Coleoptera 

Ancyronya  variegate  Erlchson 
Stenelala  Du four 


Annelida 

Ollgochaeta 

Naldidae,  ui.V nown  gerejs 
Unknown  family,  unknown  genua 

Aarhclainthee 

Neaatoda 

Unknown  faally,  unknown  genua 


Bryozoa 
Ectoprocta 
Phylactolaeaat* 
Pluaatella  Linnaeus 


27,000 


Mollusc* 

Gastropoda 
Basomnatophora 
Anacylldae,  unknown  genua 
Pelecypoda 
Heterodonta 

Corhlcula  sianl lenala  Philipp 
Eu lamel i lbranchla 
Unlonldae,  unknown  genua 


Playthelmlnlhe* 

Turbel  larla 
Trie  Isold* 

Planarlldae,  unknown  genua 


'  "  l.p  '  V  IW IV  W  1 w. 


TT 


KS 
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CH-0 7  (02118  720)  Chattahoochee  River  (city  of  LaCrange  intake),  near  Latirange,  Ca.,  1978 
(Organisms  p  -  square  meter  of  artificial  aubetrate) 


Date 

Time 


7/12/78 

1500 


8/17/78 

0940 


9/13/78 

530 


Arthropoda 
T  neecta 
DJ  ptera 

Ablabeamyiu  Johanna en 
Brlllla  Kief  far 


Crlcotopns  Van  der  Wulp 
F.ndochlronoaua  Kleffer 


12 

6 


Puklef ferlella  Thlenemann 


Olyptotcndlpea  Kleffer 
Hemcrodromla  Melgen 
Lt mnochl ronomus  Kleffer 


30 

120 


Parachl ronomus  Lenz 


252 

6 


Phacnopeect ra  Kleffer 
Polypedlluw  Kleffer 
Psectrocladlu9  Kleffer 


Rheotanytaraua  (Pause) 
SI  milium  Latrellle 


Stenochironomua  Kleffer 


Tanytaraua  Van  der  Wulp 
Pphemeroptera 
Stenacron  Jensen 


Stenonema  Traver 


Trlcorvthodea  Ulmer 


Trlchoptera 

Cheumatopayche  Wallengren 
Cvrnellua  fraternus  Ranks 


24  6 


438 


Hydropay che^ Ross 
Hydropt 1 1  la  Dslman 
Co  leoptera 

Ancyronyx  varlegata  Krlchaon 
Stenelmla  Dufour 


Annelida 

Ollgochaeta 

Naldtdae,  unknown  genus 
Unknown  family,  unknown  genus 


Aachelmlnthes 

Nematode 

Unknown  family,  unknown  genua 


Bryozoa 
Ectoprocta 
Phy  lactolaernata 
Plumatella  Linnaeus 


180,000 


126,000 


Mo  1  lusca 
Gastropoda 
Basomma top bora 
AnAcylldae,  unknown  genus 
Pelecypoda 
Ueterodonta 

Corblcula  manl lensls  Philipp 
Eulamel 1 Ibranchla 
Unlonldae,  unknown  genus 


-1 


P lay thelminthes 
Tvirbel  larla 
Trie  lad I  da 

Planarlldae,  unknown  genus 


Total  rxiraher  of  taxa  observed 


Total  number  of  Individuals 
per  square  meter 


180,420 
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•< 


■•V- 

V 


126,702 


CH-01C  (021WWU)  Chattahoochee  River  below  coffer  dam,  above  West  Point  Dan,  1978 
( Or ganl ama  per  square  meter  of  artificial  aubatratel 


5/14/78  7/1C/78 

1200  1215 


Arthropods 
Insects 
Hlptera 

Ahlabcamyla  Johanna en 
B _r Mil*  K 1  e  f  f  e  r 
Cr l cotopua  Van  derWulp 
P ndoch 1 ronomua  K ! e f f e r 
T uklejff er  1  e  1  1  a  Th !  enema un 
C lyptotendtpes  Kief  ter 
Heme  rodroml  a  Mel  gen 
I- 1  mnochl ronomua  Kleffer 
Pa r ach  i  ronomua  l.«  n z 
Phaenopaect  ra  K 1 e f t e r 
Polyped 1 1 um  Kleffer 
Psect  rodadlua  K  f  e  t  f e  r 
Wheo: any tara us  ( Hause ) 

SI  mu  tlum  1. a i  re  1 1 1  e 
S t  enochl  ronorou9  K i  of  f e  c 
Tanytaraua  Van  tier  Wulp 
Kphomerop  t  era 
St  enacron  Jensen 
Stenonema  Traver 
Trlcorythodea  Ulwr 
Tr 1 choptera 

Cheuniatopayehe  Wallengren 
Cy^rneJljjs  f raternua  Ranks 
H v dropsy c he  Rosa 
Hydropt  111a  Halrrwn 
Co  le  op  i  era 

> ncyronyx  varlegata  Rrlchaon 
St  ene lal a  Du  four 

Anne 1 1  da 
01 igochaeta 

Naldldae,  unknown  genus 
Unknown  family ,  unknown  genus  144 

Aa.'helmi  ntheu 
N  etna  to  da 

Unknown  family,  unknown  genus 

Rryozoa 
Ectoproct  a 
Phy laclolaemata 

Plumatel la  Llnnaeua  -  24,000 

Ho  1  lusca 
Cast  ropoda 
Hasommatophora 
Anacylldae,  unknown  genus 
Pelecvpoda 
Heterodonta 

Corhicula  man! lengls  Philipp 
Rulamel l l ora neb la 
Unlonldae,  unknown  genua 

Playthelalnth js 
Turhel  larla 
Trie lfldlda 

Planarlldae,  unknown  genus 


Date 

Time 


A/14 / 78  9/11/78 

0950  1200 


f>0 

f, 


Total  (timber  of  taxa  observed  4  5  0  3 

Total  number  of  Individuals 

per  square  meter  2,484  24,246  0  120 
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CH-01A  (02339  50O1  Chattahoochee  River  at  West  Point.  Ga.  ,  1978 


[*,  Organisms  i»er  square  meter  sample  of  bottom  material; 
t,  organisms  per  square  meter  of  artificial  substrate; 

#,  data  are  mean  (n"3)  of  cm-  <-sect tonal  aarapllngl 


4/09/78 
IS  lOt 


5/14/78 
1 645* 


7/09/78 

1500t 


8/13/78 

1400* 


9/14/78 

1200* 


A:  t  hropoda 
I nsecta 
niptera 

Ablabeamyla  Johannaen 


Brlllla  Kief fer 
Crlcotopua  Van  Her  Wulp 


Endochl  rononiua  Kief  fer 


Eukief ferlel la  Thlenemann 


ClvptotendtpeB  Kleffer 


Kemerodromfa  Mefgen 


Llranochlronoraus  Kleffer 


Parachl ronomus  Lenz 


Phaenopaectra  Kleffer 


Polypedi lura  Kleffer 
Psect rocladlua  Kleffer 


Rheotanytaraus  (Pause) 


s  1  mu  Hum  Latretlle 
Stenochlronomua  Kleffer 


Tanytaraua  Van  der  Wulp 
Ephemerop  tera 
Stenacron  Jenaen 


Stenonema  Traver 
Trl  corythodes  Ulnwr 
T  r 1 choptera 

Cheumatopsyche  Wal lengren 
Cyrnellua  fraternus  Banka 


Mydropgyche  Ross 
Hvdroptl 1  la  Hal  man 
Co  leop  tera 

Ancyronyx  varlegata  Erich son 


Annel Ida 
-Gt-igocnaeta 

Naldldae,  unknown  gems 
Unknown  family,  unknown  genua 

Aschelmlnthes 

Nematode 

Unknown  family,  unknown  genus 

Bryozoa 
Ectoproct  a 
Phy lactolaenata 
Plu«af*?lla  Linnaeus 


Mol luaca 
Gastropoda 
Raaoaaatophora 
Anacylldse,  unknown  genus 
Pelecypoda 
Het erodonta 

Corblcula  manilensls  Philipp 


Eu lame  1 llbranchia 
Unlonldae,  unknown  genus 

Playthelmlnthea 
Turhet  laris 
Trlcladlda 

P  I  mar  i  ldae.  unknown  genus 


Total  number  of  taxa  observed 


Total  number  of  individuals 
per  square  meter 


CH-OIB  (02339550)  Chattahoochee  River  (city  of  Lanett  Intake)  at  Lanett,  Ala.,  1978 

(*.  Organisms  per  square  meter  sample  of  bottom  material; 

8,  data  are  ecean  (n*3)  of  cross~sectlonal  sampling! 


Date 

Time 


4/09/7P  5/1. /7R  5/30/78  7/09/78  8/13/78  9/14/78 

17301  1705*#  113C*#  1615**  1530*  0930* 


Arthropoda 

Insects 

Olptera 

Ah la beamy) a  Johannjen 
Brt  Ilia  Kleffer 
Crlcotopua  Van  Her  Wulp 
8 ndoch 1 ronomu a  Klaffer 
Eukleffarlel la  Thienemann 
Clyptotendlpes  Kleffer 
Hemerodromla  Meigen 
1J  mnochl  ronoinua  Kleffer 
Parachlronomus  Lenz 
Phaenopaect  ra  Kleffer 
Polypedl !um  Kleffer 
Paectroc ladlua  Kleffer 
Rheotany  araua  (Reuse) 

SI  naii  lum  l.atrellle 
Stenochlronomua  Kleffer 
Tanytaraua  Van  der  Uulp 
Ephemeroptera 
Sc enacron  Jensen 
Stenonema  Traver 
Tr Icory thodea  Ulur 
Trl choptera 

Oieumatopayche  Uallengren 
Cyrnel lua  f raternua  Banka 
Hydropayche  Rose 
Hvdroptllla  Oalman 
Coleop  t  era 

Ancyronvx  varleeata  MAana- 
SlmvhUt  Pu  f our 


Annelida 

Ollgochaeta 

Naldldae,  unknown  genua 
Unknown  family,  unknown  genua 

Aachelmlnlhea 

Nematode 

Unknown  Family,  unknown  genua 

Bryozoa 
Pet oproct a 
Phy lactolaemata 
Plumatella  Linnaeus 


Molluscs 
Gastropoda 
Baaommatophora 
Anacylldae,  unknown  genua 
Pelecypoda 
Heterodonta 

Corhlcula  manl lenala  Philipp  77 

Rulamel lloranchla 

Hnlonldae,  unknown  genua  11 

Playlhelmlnth  *a 
Turbel  larla 
Trtcladlda 

Planar) (dae,  unknown  genus 


Total  number  of  taxa  observed  2 

Total  number  of  Individuals 
Per  square  meter  88 


- 

: 

- 

- 

- 

■* 

301 

- 

- 

- 

- 

- 

- 

- 

13 

344 

'“H 

- 

13 

- 

_ 

- 

- 

56 

- 

43 

- 

13 

- 

- 

— 

4,313 

- 

1S.265 

- 

- 

27R 

- 

12$ 

- 

- 

288 

- 

- 

- 

- 

- 

_ 
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- 

- 

- 

- 

- 

• 

- 

- 

- 

* 

- 

1,879 

. 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

_ _ _ 

- —  - 

- r— 

—  — - - 

* 

- 

13  -  *3 


873 


516 


3 


13 


430  159  13 


i 


i 


12 


430 


172  8,003 


344  16,297 


509 


CH-01C  (02139S6O)  Chattahoochee  River  above  function  of  Long  Cane  Creek,  near  West  Point,  Ca 


[*,  Organisms  per  square  meter  sample  of  bottom  Material; 
t,  organisms  per  square  meter  of  artificial  eubetrete; 

#.  Hats  are  mean  (n-3)  of  cro  a -sect tonal  sampling  1 


7/09/78 

7/09/78 

1720*# 

1710t 

Endochtrononus  Kleffer 


ruklef fer lei  la  Thienemann 


0 lypc otendt pea  Kleffer 
tTemerodroml  a  Mel  gen 
t.lmnochl  ronomus  Kleffer 


Parachlronomus  Len2 


Phaenopsect  ra  Kleffer 
Polypedl lum  Kleffer 
Psect rocladlus  Kleffer 


Rheotanvtarsus  (flaufie  i 


S  I  mu  11 um  Latrellle 
Stenochl ronomus  Kle*fer 


Tany tarsus  Van  der  4ulp 
Ppbemeropters 
Stenscron  Jensen 


S tenonema  T  r a ver _ _ _ 

Jfz4r-^r-rXlSo(f>'ir  Ml  me  r 
^rl chopters 

Cheumat ops v  :he  Wsllengren 


Cyrnellus  frsternus  Hanks 


Hydropsyche  Ross 
Mydropt Ills  Ha  1  man 
Co  leootera 

Ancyronyx  va rlegats  Rrlchson 


Stenelmls  Oufour 


Annel 1  da 
01 lgochaeta 

Msldtdae,  unknown  genus 
Unknown  family,  unknown  genua 

Aschel ml nthes 
Nematods 

Unknown  family,  unknown  genus 

Bryozoa 
Rctnproct  a 
Rhyl act olaemata 
Plumatrlla  Linnaeus 


Mol  In sc a 
Gastropods 
Rasommatophora 
Anacylldae,  unknown  genus 
Pelecypo da 
Met erndonta 

Corblcula  manllensis  Philipp 


F.u  1  ame  1 1 1  branch  i  a 
Mnlonidae,  unknown  genus 

P lavthelmlnthes 
Turbel Isrla 
Trlcladlda 

Plansrlldae,  unknown  genus 


Total  number  of  taxa  observed 


Total  number  of  Individuals 
Per  square  meter 


5 


% 


Chlorophyta 

Oaraclua  prlngshelnll  A.  Braun 
Coaaarlua  ap. 

Monoraphldlum  arcuatua  (Korshlkov)  Mlndak 
eontortua  (Thuret)  Komarkova-Legnerova 
W,  grlfflthll  (Berkeley)  Koma  rkova-l.agnerova 
M.  aaxatlle  Komarkova-I.egnerova 
Qedogonlua  ap. 

Protodenna  vt ride  Kuetzlng 
Scenedeaaua  opollenata  Richter 
S,  quadrlcauda  (Turpin)  Hreblaaon 
Schjroederla  aetlgera  (Schroeder)  Lemmermann 
Scauraatnia  cf  chaetocerua  (Schroeder)  G.  M.  Smith 
Unidentified  Pllaments 

Bact 1 larlophyta 

Achnanthea  alnutlaalma  Kuetzt.ig 
Achnanthea  ap. 

Cocconcls  dlalnuta  Pantncaek 
Cyclocella  Kuetzlnglana  Thwaltea 
C.  Meneghlnlana  Rue tr 1 ng 
C.  paeudoatelllgera  lhiatedt 
C,  atelllgera  Cl  eve  and  Grunow 
Cymbal  la  tua'.da  (Brehlaaon)  Van  lleurck 
Cymhel  la  ap. 

Runotla  pectlnalla  (0.  P.  Mueller?)  Rabenhorat 

Pragl larla  cf  capuclna  OeBiaazlerea 

Pruatulla  rhomboldea  (Rhrenberg)  DeTonl 

Gnmphonema  anguatatum  (Kuetzlng)  Rabenhorat 

C.  anguatatum  var.  cltera  (Hohu  and  llelleraan)  Patrick 

0.  graclle  Ehrenherg 

G.  grunowU  Patrick 

G,  parvulum  (Kuetzlng) 

Comphonema  ap. 

Me loatra  granulate  (Ehrenherg)  Rajf* 

M.  ltallca  (Phrenberg)  Kuetzlng 

Mavlcula  capltata  var.  hungarlca  (Grunow)  Roaa 

N,  ex  1  gna  Gregory 

N.  symmetrica  Patrick 
N 1 1 zachla  llnearla  (Agardh)  V.  Smith 
Plnnularla  ap.  Rhrenberg 
Svnedra  rad tana  Kuetzlng 

S ■  runpena  var.  faial llarla  (Kuetzlng)  Huatedt 
Chryaophyta 

cf  Meter,  coccue  arctlcua  Preacott 
Ophlocvtlua  Mucronatum  (A.  Braun)  Rabenhorat 

Pyrrophyta 
Clenodlnlua  ap. 

Euglenophyta 

Trachelomonaa  volvoclna  Rhrenberg 
Cyanophyta 

Anabaena  cf  aplroldea  Klehahn 
Anabaena  ap. 

Coccochlorla  elabena  (Breblaaon)  Drcxiet  and  Dally 
Caclllatorla  ap. 

Raphldlopala  curvata  Prltach  and  Rich 
c chlzothrlx  calclcola  (Agardh)  Oomont 


i  River  at  Heat  Point 

,  Ca.,  197$ 

ired.  *,  preaent  In 

Insufficient 

densities 

curate  count! 

B/1S/7S 

9/27/1$ 

10/13/78 

129 

25 

- 

- 

100 

- 

37 

- 

129 

- 

- 

- 

25 

- 

* 

* 

- 

151 

- 

- 

- 

• 

• 

62 

200 

12 

- 

* 

37 

- 

194 

— 

2,0^9 

4,6*5 

41,500 

22 

- 

- 

* 

- 

* 

- 

- 

* 

- 

- 

* 

* 

* 

* 

- 

* 

15 

- 

- 

- 

• 

- 

15 

* 

- 

- 

- 

* 

* 

- 

6,161 

6,999 

- 

i  - 

1,055 

- 

108 

192 

15,500 

173 

1,246 

- 

- 

96 

45,300 

- 

- 

800 

47 

50 

- 

- 

62 

300 

15 

- 

- 

15 

12 

- 

15 

- 

15 

- 

— 

15 

- 

*■ 

- 

- 

3,900 

216 

1,602 

43,700 

65 

- 

431 

— 

- 

25 

- 

- 

25 

- 

129 

335 

200 

_ 

12 

- 

_ 

- 

200 

- 

12 

- 

- 

2f» 

- 

2071 

* 

Freni  collform  and  fecal  atrcpt  -*rcl  data  collected  at  stations  In  and  dnw*i»treaa 
from  West  Point  Reservoir,  1978  and  1979 

(Data  expressed  ••  number  of  colonies  per  100  at.  Nl#  eat  .it»*d  data  baaed  on  a  "non-ideal"  nunbcr 
of  colonies  per  membrane  filter;  for  collform  (FC),  less  that  20  or  greater  than  60  colonies  per 
filter;  for  fecal  streptococci  (KS),  less  than  20  or  greu  than  100  colonies  per  filter; 

4,  not  required  for  this  sampling  trip;  b,  deleted  bee...  le  of  questionable  results] 


1978 


Station 

Typ. 

April 

April  30- 

May  30- 

July 

Auguat 

Auguat 

9-18 

May  14 

June  6 

9-13 

13-18 

27-31 

Renarks 

Cha  t  tahooche-.1  River 

PC 

300 

5,100 

■Jim 

57 

4  BOM  I 

48 

at  U.S.  Mwy.  27  at 

PS 

180 

1.328 

64NI 

22 

1  90S  I 

19- 

CH-12 

Franklin  (02318500) 

FC/FS 

1.67 

3.84 

.63 

2.59 

2.53 

2.47 

Ch.it  tahonc  nee  River 

(LaCrange  Intake) 

FS 

36NI 

21 

7N1 

0 

0 

0 

CH-07 

nr  LaCrange 

'02338720) 

Yellow jacket  Creek 

Pveservolr 

nr  Wares  Crossroads 

PS 

4N1 

5N1 

1  7NI 

2MI 

3nI 

0 

stat Ion 

_(0233«9i9) 

CH-UHA 

Maple  Creek 

Reserve! r 

near  Cabbettvllle 

PS 

4MI 

2NI 

INI 

2NI 

0 

SSI 

station 

(02339385) 

(5-1  > 

Chattahoochee  River 

Re servo! r 

below  Uehadkee 

FS 

180 

12NI 

9N1 

20NI 

0 

2S1 

station 

Creek  above  West 

($-2) 

Tolnt  (02339367) 

W i l son  Creek 

Reservoir 

near  Pyne 

FS 

96 

1  7NI 

1381 

SMI 

0 

2%I 

scat  ion 

(02339199) 

(S-3) _ 

C  m 1 1 .itiooc her  R1  /er 

Reservoir 

near  Pyne 

FS 

88 

6!U 

17NI 

0 

0 

INI 

st at  ion 

(U2339050) 

( S-i ) 

Chattahoochee  River 

l.escrvulr 

at  Birdsong  Bridge 

FS 

160 

38 

7N1 

0 

0 

74M 

St itlon 

Road,  nr  LaCrange 

(S-5  ) 

(02339060) 

Chattahoochee  River 

below  coffer  dam 

FS 

4- 

4 

4 

4 

4 

4 

C11-03C 

above  West  Point  Dam 

(02339388) 

FC 

CH-2.5B 

Chattahoochee  River 

FS 

4 

4 

4 

4 

4 

4 

high  flow 

below  West  Point  Dam 

FC/FS 

(02339402) 

FC 

01-2.56 

FS 

4* 

4 

4 

4 

4 

4 

low  flow 

FC/FS 

PC 

CK-Ol 

Chattahoochee  River 

KS 

4 

4 

4 

4 

4 

4 

V.lgli  flow 

at  West  Point 

KC  /FS 

(02339500) 

FC 

Ctl-OIA 

FS 

4- 

4 

4 

4 

4 

4 

low  flow 

Fc/rs 

FC 

“iThhs 

Chattahoochee  River 

FS 

♦ 

4 

4 

4 

♦ 

4 

high  flow 

■it  l.nnett,  Ala. 

1C/FS 

(02339550) 

PC 

“iR>T» 

FS 

♦ 

4 

♦ 

4 

6 

■K 

low  flow 

KC/FS 

Vc 

'“88 

D 

260 

56N1 

890N1 

160 

CH-01C 

Chattahoochee  River 

FS 

380 

0 

294 

60NI 

430 

1,600 

high  flow 

above  Long  Cane  Ck. 

FC/FS 

.23 

t 

1 

t 

j 

ao 

lOD 

i 

.93 

2.10 

.10 

Junction  nr  West 

KC 

2  70 

716 

80 

72NI 

84 

.  16 

~TiiH)7c 

Votnt  (Ot  229560) 

FS 

310 

200 

84 

3UN1 

368 

202 

low  flow 

KC/FS 

_ .87 

_ ^58_ 

.95 

2.4 

_ .23 

1.17 

KC 

"ci~.;ro 

Chat tahoochec  River 

FS 

♦ 

4 

4 

4 

♦ 

4 

vigil  flow 

.It  Langdal e p  Ala. 

FC/FS 

(02339780) 

Vc 

Cd-OID 

FS 

♦ 

4 

4 

4 

♦ 

4 

1 jw  flow 

Fecal  collfora  and  fecal  atreptococel  Jata  collected  at  vtatlons  In  and  dov.-istrcaa 
froaUest  Point  Reservoir,  1978  and  1979 — Continued 


iData  eipreesed  aa  nuob-ir  of  colonies  per  100  aL.  NI,  estimated  data  based  on  a  ’non-ideal"  nunber  of  colonies 
per  scab rane  filter;  for  collfora  (FC),  leas  than  20  or  greater  titan  60  colonies  per  filter;  for  fecal 
streptococci  (FS),  less  than  20  or  greater  than  100  colonies  per  filter;  +,  not  required  for  this 
saapltng  trip;  D,  deleted  because  of  questionable  results] 


” 1 

1979 

r  ' 

t 

Scstloa 

Type 

April  30- 
May  5 

June 

11-13 

July 

23-27 

August 

20-24 

Septcaber 

16-20 

October 

14-17 

December 

9-13 

Rvsirki 

Chattahooches  Rlvsr 
at  U.S.  Huy.  27  at 
Franklin  (02338500) 

FC 

FS 

FC/FS 

260 

1.Q00NI 

.09 

120N1 

10N1 

6.00 

i  ,600 

70N1 

22.86 

I.MS 

1,071 

1.84 

♦ 

330 

2  ONI 
19.00 

2o:.l 

7:.: 

2. kb 

ctt-i : 

1 

.■  i 

Chattahoochee  River 
(  ~aCrange  Intake) 
nr  LaCrange 
(02138720) 

FS 

9N1 

2N1 

3N1 

INI 

♦ 

0 

♦ 

C.I-07 

Maple  Creek 
near  Cabbettvllle 
(023393BS) _ 


Chattahoochee  River 
below  Wchadk.ee 
Creek  above  West 
P o lnt  (02339367) 


Wi  lion  Creek 
ne«ir  Pyne 
((’1339199) _ 


Chattahoochee  River 
near  Pyne 
("2339UbO) 


Chattahoochee  River 
at  Hlrdaong  Bridge 
Hoad,  nr  LaCrangc 
(10339060) 


Reservoir 
slat  ion 

(s-:> 


Reservoir 

Hi.it  ion 

(S-J) 


Res.,  «*i 
st.it  ion 
<  i'-J  > 


K»*:>  ■  rvv ; r 
>tu‘.  *. •«. n 


He*,  rv.  *r 
1  lor, 

(S-5) 


o 


Chattahoochee  River 
below  coffer  dan 
above  West  Point  Da« 
(U2339388) 

FS 

INI 

INI 

SNI 

INI 

V- 

0 

♦ 

CN-03C 

FC 

8N1 

22 

2NI 

1 5NI 

77 

2N1 

C‘l-2.53 

Chattahoochee  River 

FS 

30 

2NI 

80N1 

3N1 

1  INI 

i5n; 

high  f.tw 

below  West  Point  Dam 

FC/FS 

.27 

1.00 

.28 

.67 

1.36 

1  .43 

.13 

(02339402) 

FC 

JN  I 

in: 

Cil-2.3; 

FS 

4 

4 

4 

4 

4 

; 

3-.: 

low  :low 

FC/FS 

1.50 

.33 

FC 

20 

3N1 

2NI 

2N1 

20 

-N  * 

Cl-.— -Ji  A 

kv  ’ 

v: 

Chattahoochee  River 
at  West  Folnt 

FS 

FC/FS 

56 

.36 

10N 1 
.30 

11N1 

.18 

20 

.10 

25 

.80 

23 

.09 

1.N1 

.21 

high  flc-w 

(02339500) 

FC 

FS 

FC/FS 

♦ 

♦ 

4- 

4- 

4- 

37 

49 

.76 

lbNl 

UNI 

1.29 

CI1-01A 
low  flow 

tij 

FC 

41 

7NI 

10 

23NI 

41 

61 

1UN1 

Gi-Jl  3 

Chattahoochee  River 

FS 

79 

I3NI 

140 

21 

225 

25 

23:41 

high  flow 

r  - 

,it  t.anett.  Ale. 

FC/FS 

.52 

.54 

.07 

1.10 

.18 

2.44 

.43 

p  v 

<‘12339360) 

FC 

216 

120 

cih-ofs 

t  ’ 

FS 

f 

4* 

4- 

4“ 

4 

53 

15 

low  flow 

l\ 

FC/FS 

4.08 

8.00 

^  \ 

FC 

37 

14111 

58 

19 

370 

393 

1 7N1 

CH-01C 

3’  \ 

Chattahoochee  River 

FS 

115 

6NI 

76 

loom 

500 

193 

93 

high  flow 

above  Long  Cane  Ck# 

FC/FS 

.32 

2.33 

.76 

.19 

.74 

__P_._02_ _ 

.18 

A 

Junction  nr  West 

FC 

6o 

21  " 

Td-oTc 

w 

Point  (01229360) 

FS 

♦ 

4 

4 

F 

♦ 

22 

6N1 

low  flow 

r  ’  - 
* 

FC/FS 

3.00 

3.50 

> 

FC 

18' 

23 

480 

28 

870NI 

JNl 

f07 

“CiUOfO 

Chattahoochee  River 

FS 

80 

24 

109 

43NI 

930 

27M 

50NI 

high  flow 

at  t.angdale,  Ala. 

FC/FS 

.23 

.96 

4.40 

.65 

.09 

.11 

2.14 

(023)9780) 

FC 

2~l  *“ 

47 

Cit-CID 

FS 

♦ 

F 

4 

4* 

♦ 

32 

6SI 

low  ! low 

t 

FC/FS 

.66 

7.83 

vwr- 


APPENDIX  E 


Bottom  material  'ata 


Appendix  E-l.  Particle-size  distribution  of  bottom  material  from 
stations  in  and  downstream  from  West  Point 

Reservoir,  1978  and  1979...................... . 

Appendix  E-2.  Graphs  showing  particle-size  gradation  curves  >f 

bottom  material  from  stations  in  and  downstream 
from  West  Point  Reservoir,  1978  and  1979........... 

Appendix  E-3.  Nutrients,  metals,  oil  and  grease,  and  volatile  solids 
concentrations  on  bottom  material  from  stations  in 
and  downstream  from  West  Point  Reservoir, 

1978  and  1979 . 

Appendix  E-4.  Chlorinated  hydrocarbon  concentrations  on  bottom 
material  from  stations  in  and  downstre^ 

West  Point  Reservoir,  1978  and  1  2* V. .............. . 
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APPENDIX  E-l 


Particle~size  distribution  of  bottom  material  from  stations  in 
and  downstream  from  West  Point  Reservoir,  1978  and  1979 


CH-12 

(02338500) 

CH-10 

(02338710) 

CH-07 

(.02338720) 

CH-08 

(02339020) 

CH-05A 

(02339190) 

CH-13 

(02339362) 

CH-03C 

(02339388) 

CH-01A 

CU-01B 

(02339500) 

(02339550) 

CH-01C 

(02339560) 

Chattahoochee  River  at  U.S.  Highway  27,  at 

Franklin,  Ga . . . 

Chattahoochee  River  at  State  Highway  219,  near 

LaGrange,  Ga . . . 

Chattahoochee  River  (city  of  LaGrange  intake)  near 

LaGrange,  Ga.  . . . 

Yellowjacket  Creek  at  Cameron  Mill  Road,  near 

LaGrange,  Ga . . . 

Chattahoochee  River  at  State  Highway  701,  near 

Abbottsford,  Ga . . . 

Wehadkee  Creek  at  State  Highway  238,  near 

Abbottsford,  Ga . 

Chattahoochee  River  below  coffer  dam  structure, 

above  West  Point  Dam . . . . . 

Chattahoochee  River  at  West  Point  Ga . 

Chattahoochee  River  (city  of  Lanett  intake) 

at  Lanett,  Ala . 

Chattahoochee  River  above  junction  of  Long  Cane 
Creek,  near  West  Point,  Ga . 
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e-size  distribution  of  bottom  material  from  stations  in 
downstream  from  West  Point  Reservoir,  1978  and  1979 
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APPENDIX  E-2 


Graphs  showing  particle-size  gradation  curves  of  bottom  material  from 
stations  in  and  downstream  from  West  Point  Reservoir,  1978  and  1979 
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Nutrients,  metals,  oil  and  grease,  and  vc  atile  solids  concentrations 
on  bottom  material  from  stations  iu  and  downstream  from 
West  Point  Reservoir,  1978  and  1979 
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Chlorinated  hydrocarbon  concentrations  on  t,  >ttora  material  from  stations 
in  and  downstream  from  West  Point  Re.  rvoir,  1978  and  1979 
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Chlorinated  V.  !  roc  -irbun  concent  rat  tons  on  bottoa  cviterlal  froo  vt-ttlona 
In  and  downstream  from  West  Point  Reservoir,  197b  and  1 979 

f Result*  tn  rlcrograraa  per  kilogram.  <,  less  than  the  detection  llrjlt) 
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(Chlorinated  hydrocarbon  concent  rat  Ion*  In  nlcrograa#  per  kllogran;  octal  concentrations  In  -Icro^rr.*  per  f;r.in. 
♦f  Insufficient  aanple  for  an.iiyal*;  *,  no  recounrnded  tuxlr.n  c  mCch;  rat  lor.  J 


Recommended 

Wehadkec  Creek  Yellow  jacket  Cree*  caxlmu:a 

concent  ration  * 


Whole 

base 

1979 

Whole 

catfish 

1978  1979 

Baaa 

fillet 

1979 

Cat f tab 
fillet 

1979 

Whole 
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Chlorinated  hydro¬ 
carbon* 
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<0.1 

<0.1 

<0.1 
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<0.1 

<0.1 

<0.1 

<0.1 

<0.1 
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<.l 
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15 
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<.l 
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21 
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<.l 
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20 

<•1 
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3.4 

34 

21 

.5 
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8.5 

<.l 
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15 

49 

.8 
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<.l 
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<.l 

<.l 

<.l 

l.b 

<.l 
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Heptachlor  epoxide — 

<.l 

.5 
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<.l 

<.l 

<.l 

<•1 

<.l 
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Polychlorinated 
biphenyls  (PCB) - 
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19 

46 
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340 

39 
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<1 
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<1 
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<1 

<1 

<1 

<1 

<1 

<1 

* 
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<.l 

<.l 

<.l 

<.l 

<.l 

<.l 
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<.l 
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Toxephene— — - 
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<.l 

<.l 

<.l 

<.l 

<.l 

<.l 

<.l 

<.l 
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Metals 


Arsenic,  totui. - — 

4* 

.2 

<.l 

♦ 

4- 

<.i 

<.l 

<.l 

<.l 

<.l 

• 
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♦ 
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♦ 

4- 

<.01 

.05 

<.01 

<.01 

<•01 

200 
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.5 

.3 

♦ 

4- 

.8 

.5 

.4 

<.l 

.3 

a 
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.38 

.20 

♦ 

4- 
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.35 
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10 

.10 

a 
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<.l 

<.l 

♦ 

4> 

<.l 

<.l 

<.l 

<.l 

<.l 

a 
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■f 

<1 

<1 

♦ 

4* 

<1 

<1 

<1 

<1 

<1 

a 
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♦ 
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15 
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a 
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